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FOREWORD 


Tuat industrial safety is one of the 
chief economic problems of the United 
States is shown in the first article of 
this volume and that it is a matter of 
prime industrial importance is agreed 
to alike by employer and employe. 
Although many of the larger employing 
corporations for some years have 
devoted much of their resources and 
the effort of considerable staffs to the 
elimination of industrial accidents, 
nevertheless the public has not realized 
the extent of the economic and social 
burden which these accidents place 
upon the community. This volume 
of The Annals has been developed with 
a threefold purpose in mind. 

The contributions are from those 
who, within the safety movement, are 
recognized as speaking from long and 
continued contact with accident pre- 
vention work. There has been a need 
for a compilation of articles on various 
phases of industrial safety which might 
be of value in showing the progress that 
has been made in reducing industrial 
accidents and in indicating paths to be 
taken which will bring further results. 
This volume has been so developed as 
to fill this need for those who have been 
a part of the safety movement. 

The activity toward prevention of 
industrial accidents among various 
concerns and various industries has 
been exceedingly uneven. Many em- 
ployers within industries where great 
progress has been made have held back 
from active safety work partially 
because of a lack of knowledge of just 
what accident prevention has meant 
and partially because of fear of ex- 
penditures which they have felt the 
business might not be able to afford. 
It is expected that this volume will be 
of great service to these employers 
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because it will show to them practical 
methods which have brought proved 
results and because, as is later pointed 
out, accident prevention pays. Those 
industries which as a whole have been 
backward in accident prevention 
methods must necessarily be interested 
in the articles which deal with the 
results that have been achieved in 
those industries in which most em- 
ployers have organized for safety. 

For the general reader who hereto- 
fore has had but little knowledge of 
industrial safety, this issue of The 
Annals provides both the groundwork 
and the superstructure necessary to an 
aroused interest. The contributors 
are widely scattered geographically 
and they present the important points 
of view and experience necessary to an 
understanding of accident prevention 
work in industry. The economic and 
social condition of communities will be 
bettered as more citizens become inter-. 
ested, not only in the effect of indus- 
trial accidents, but in methods by 
which, as citizens, they may assist in 
driving down the accident rate. 

The development of this volume 
follows logical lines under the following 
headings: 


I. Tue NEep For SAFETY IN 
INDUSTRY 


Twenty to twenty-five thousand are 
killed annually while in the course of 
their employment. Two million of us 
are suffering non-fatal accidents of 
varying degree. What does this mean 
in terms of suffering, of charity, of 
hospitals, of homes for the aged and for 
orphaned children? And what does 
it mean in terms of production delays, 
of injured organization morale, of 
increased costs and narrowed markets? 
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The mere workman’s compensation bill 
which is added to selling price must 
approach $250,000,000 annually. Is 
it to be wondered that employer and 
employe unite in the demand that all 
in industry become active allies in the 
accident reduction army? 


Il. Tae Orcanizep AccIDENT 
PREVENTION MovEMENT 


The organized safety movement, 
while comparatively new in industry, 
has made great strides and can point to 
demonstrated achievements of great 
magnitude. Its rapid growth has been 
partially due to the demonstrable fact 
that accident prevention pays, and 
partly to that effective national or- 
ganization, the National Safety 
Council. The effective direction of 
this organization has caused it to grow 
in membership and influence within 
a few years as have few national bodies 
of similar character. Effective na- 
tional organization must rest partially 
on effective local organization. In- 
terest aroused locally makes possible 
a yearly national gathering attracting 
several thousand persons from through- 
out the nation. The organization of 
local safety councils is the effective 
method of arousing local interest. 

Casualty imsurance companies 
carrying compensation insurance, 
through schedule rating of individual 
risks and through inspection service, 
have proved of inestimable assistance 
in accident reduction. Their effort 
has shown the great need for more 
definite analysis of accident causes as 
a basis on which the organized accident 
reduction movement may rest. Safety 
education in the public schools not only 
promotes safety habits in the most 
pliable years of life, but gives a ground- 
work of interest on which other phases 
of the organized safety movement may 
build. 


Ill. Sarery Copr DEVELOPMENT 
AND ENFORCEMENT 


The National Safety Code Program, 
sponsored by the best engineering 
minds in the country and reaching into 
all states and all industries proposes 
standardization of codes and regu- 
lations. This ultimately must be of 
enormous cost benefit to builders and 
users of machinery at the same time 
that it insures uniform attention to all 
like hazards, promotes workable codes 
for jurisdictions which cannot afford 
to prepare their own, and consolidates 
the experience of the larger industrial 
states which have dealt with these 
engineering problems in many thou- 
sands of establishments. 

The development and enforcement 
of safety laws and codes in the states 
has been a gradual process and has met 
with varying success in varying juris- 
dictions. Practically all the leading 
industrial states to-day are active in 
the development and enforcement of 
safety codes. The articles from such 
widely separated jurisdictions as 
Massachusetts, Pennsylvania, Ohio, 
Wisconsin and California are partic- 
ularly interesting because they all 
illustrate the modern attitude of pro- 
fessional methods and helpful co- 
operation which exists with the en- 
forcing agencies of the leading indus- 
trial states. 


IV. Sarery IN SPECIFIC 
INDUSTRIES 


Almost every hazardous industry 
can point to its special safety problems 
and also to the specific methods which 
have proved successful in attacking 
these. Some occupations which were 
formerly among the most hazardous 
are now among the safest. New safety 
methods in one plant are quickly 
adopted in others, while in some cases, 
notably in the cement industry, or- 
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ganized safety within the industry has 
resulted in remarkable accident reduc- 
tion records. The articles on the 
eleven industries treated show how 
| basic methods common to all safety 
work have been modified to meet vary- 
ing conditions with uniform success. 


VY. AccipENtT PREVENTION FOR 
Certain Hazarps 


Whatever the industry, certain 
hazards are always to be found and 
these represent some of the common 
problems of safety workers wherever 
they may be. Mechanical power 
transmission equipment has been long 
recognized as one of the greatest po- 
tential accident makers and only the 
attention which has been devoted to 
guarding such equipment keeps the 
accident toll from this source com- 
paratively low. Point-of-operation 
guarding with technique now less 
developed, represents the next great 
step in advance in mechanical guard- 
ing. But as many persons are probably 
injured from falls as from all mechani- 
cal accidents, and yet because of the 
simple nature of the accident com- 
paratively little attention has been 
Facen to the hazard. Eye protection 
has been the subject of much research 
and nearly all the eyes lost in industry 
could be saved if the recommendations 
made in the article on that subject were 
rigidly adhered to. Education of the 
worker is here especially necessary. 
Infection, mainly caused by dis- 
regard of simple precaution after minor 
injury, is a major cause of serious 
after-effect from accident. It can be 
readily guarded against. To protect 
workers from industrial poisoning is 
more difficult but just as effectively 
accomplished. Many of the newer 


industrial processes have brought with 
them industrial poisoning problems, 
Which require effective research and 
effective 


administration for their 
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solution. Finally, among the articles 
treating industrial hazards is that 
dealing with the effects of poor illum- 
ination. It is interesting to know 
that good illumination will not only 
reduce accidents but provide a by- 
product of increased production at 
lowered cost. 


VI. Epvucatine tHe WorkKER 
IN SAFETY 


Most safety work, most guarding, 
most expenditures for safety go for 
naught unless the worker himself 
understands the safety problem, the 
causes of accident and his responsibility 
for accident reduction. It is probably 
not an exaggeration to say that fifty 
per cent of all industrial accidents 
would be prevented if the worker had 
safety actively before him. To arouse 
interest in safety is one thing, to sus- 
tain it another. Putting safety across 
to the worker must be done largely 
through the foreman who has been 
frequently called the key-man of 
industry and who certainly is when 
safety is concerned. When seventy- 
five per cent of the workers in indus- 
trial plants become actively interested 
in safety, accidents will be halved. 


VII. Tae Rewation or SAFEty, 
CoMPENSATION AND 


REHABILITATION 


Compensation legislation has fos- 
tered the safety movement because of 
the financial aspects and because 
attention has been turned to the indus- 
trial safety problem through the dis- 
cussion of compensation laws. In 
most states the administration of 
compensation and safety legislation is 
closely correlated, as is explained in the 
article on their relationships in New 
York State. One important phase of 
all such relationships is involved in 
getting the injured man back to work 
with least loss to him and to the em- 


ployer. Finally, there comes the case 
where accident prevention fails, where 
compensation alone cannot restore the 
earning power of the worker, and 
where active rehabilitation work must 
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be undertaken. What a rehabilitation 
program implies and how it can be 
administered is described in the last 
article of this volume. 

Specrau Eprror. 
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Industrial Accidents in the United States 


By Erse.sert Stewart 
U. S. Commissioner of Labor Statistics, U. S. Department of Labor 


HE machinery for collection of 

adequate and reliable reports on 
industrial accidents in the United 
States unfortunately does not exist. 

In the first place six states having no 
workmen’s compensation law do not 
report accidents at all. Other states 
report compensable accidents only, 
while from New Mexico we get only the 
report from coal mines. While it is 
quite generally agreed that an accident 
is an injury which results in the loss of 
time beyond the day or shift in which it 
occurs, compensable accident means an 
injury which entitles the injured to 
compensation in the state in which it 
occurs; hence each state has its own 
standard for compensable accidents. 

The waiting period in the various 
states is by no means uniform, running 
from none at all in two states to three 
days in four states; five days in one 
state; one week in thirty states; ten 
days in four states; and two weeks in 
five states. It must be clear that with 
this diversity in the waiting period 
there is essentially nothing comparable 
as between the states when reporting 
compensable accidents only. Accord- 
ing to Miss Outwater’s accident table 
of the temporary total disability ac- 
cidents, the disability in 9.2 per cent of 
the cases does not last beyond one day 
after the day of the injury; in 25.3 per 
cent of the cases the disability lasts 
three days; in 37.1 per cent of the 
cases, five days; in 46.9 per cent, seven 
days; in 56.2 per cent, ten days; while 
in the five states that have a two- 
weeks waiting period 65.5 per cent of 
the industrial accidents would not be 
reported as compensable. 

In 1921 the Bureau of Labor Statis- 


tics endeavored to get as complete a 
report from the states on all fatal and 
reportable non-fatal accidents as it was 
possible to secure. For the purpose of 
this article I have endeavored to secure 
returns from the states upon the same 
basis for 1923 and 1924. The results 
appear in the table on the following 


ge. 

The incompleteness of this table, to 
say nothing of the incomparability of 
the returns from the states as a whole, 
gives no flattering picture of the in- 
dustrial accident situation in the 
United States. 

We are not a cruel people, neither 
are we indifferent to human life and 
suffering. Let a city be burned or a 
district be flooded, and we pour out our 
money to the distressed as no other peo- 
ple in the world. It seems necessary 
that the situation be spectacular, how- 
ever, before we become aroused. This 
is illustrated by our excitement over a 
coal-mine explosion and our utter 
lethargy over deaths and injuries in 
coal mines from falling roofs. The 
percentage of deaths and injuries in 
coal mines from explosions is almost nil 
as compared with those from falling 
roofs, but the larger numbers and the 
fact of greater negligence do not ap- 
peal to us. As a people we certainly 
like to go to the movies. 

The table does not in all cases con- 
tain the coal-mine accidents, and 
the U. S. Bureau of Mines reports for 
coal mines show only fatalities. These 
were for 1921, 1987; for 1923, 2458; for 
1924, 2381. 

Again, some of the states report rail- 
road accidents in intrastate service, but 
do not report interstate railroad acci- 
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NomBer or Fatat anp Non-Fatat Accrpents as Reportep By THE SEVERAL States dent 
1921, 1923 and 1924 stat 
juris 
State 1921 1923 1924 The 
Fatal Non-Fatal| Fatal Non-Fatal | Fatal Non-Fatal al 
14 4155 |... 530. 
22 509 54 717 40 887 kille 
453 61,814 716 92,744! 645 101,633! 655 
ee, eee 151 13,753 168 15,194 140 17,3738 the 
as 82 11,696* 109 22,319 109 26,770 thre 
63 4,564 57 3,237 83 8,523 of 
43,024. 675 61,810 646 53,000 dus' 
$4,133 268 54,582 274 48,730 us 
118 14,839 112 13,834 119 18,610 We 
71 6,240 72 10,071 84 10,890 bac! 
Kentucky..................] 120 16,789 108 | 23,892 97 28,030 esti: 
ee eee 49 12,778 64 16,311 38 14,168 
— 36,896 126 40,913 139 38,833 eno! 
4 Massachusetts.............. 296 53,017 330 64,560 336 61,640 inju 
Minnesota........... 134 34,447 204 40,2455 123 36,1238 
83 8,421 81 5,048 87 5,702 
Nebraska... ... 30 11,326 80 16,162 35 15,000 
New Hampshire....... jie’ 108 1,523° 13 1,434 19 2,442 
282 27,754 290 49,002 283 47,958 
+. =e 1,177 293,292 1,665 $45,180 1,927 369,781 
North Dakota.............. 9 1,296 ll 1,654 13 1,809 
eee 649 111,626 803 176,427 933 180,677 
85 22,779 34,908° 45,826 
Pennsylvania...............| 1,924 138,273 2,412 198,023 2,209 175,330 
Rhode Island............... 24 2,952 wi 
5 South Dakota.............. 23 2,701 18 3,455 17 4,518 
96 17,0938 90 25,008 
308 94,256 253 86,4825 299 92,613° 
29 7,724 35 9,356 18 10,507 
287 19,729 398 31,081 385 39,270 
: West Virginia...............| 429 20,398 501 28,269 729 30,608 
de 181 18,806 168 23,166 134 25,196 
ere 1,209,151 9,862 | 1,496,197 10,268 1,531,104 
1 Subject to change. * Compensable. 7 Coal mines only. 
2 Tabulatable accidents. 5 Estimated. 8 Includes fatalities. 


3 March-December. * Ten months. 
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dents occurring within the state. Other 
states report these, although having no 
jurisdiction in compensation matters. 
The number of railroad employes killed 
in 1921 was 1446, those injured, 104,- 
530. For the year 1923, 1940 were 
killed and 151,960 injured, and for the 
year 1924, 1479 were killed and 124,- 
655 injured, according to the reports of 
the Interstate Commerce Commission. 

In all of these reports there is some 
overlapping and duplication, and yet 
through it all there is the counter fact 
of lack of reporting of uncovered in- 
dustries, and uncovered territories. 


We are, therefore, perforce thrown 
back upon the necessity of resorting to 
estimates, which is, of course, a con- 
fession that as a people we do not care 
enough about industrial deaths and 
injuries even to count them. Some 
three years ago the Bureau of Labor 


Statistics committed itself to an esti- 
mate of 2,453,418 industrial accidents 
in the United States per annum where 
the injury resulted in loss of time be- 
yond the day on which the injury oc- 
curred. It estimated that of these, 
21,232 were fatal; 1728 resulted in per- 
manent total disability, and 105,629 in 
permanent partial disability; while the 
accidents causing temporary total dis- 
ability were estimated to be 2,324,829. 
The days lost as a result of these in- 
juries were estimated to be 227,169,970 
per annum, with a wage loss of $1,022,- 
264,866. 

From the detailed table shown it 
would seem that accidents have been 
steadily on the increase, and that these 
estimates should be revised upward. 
The death toll is probably not under 
23,000, and the non-fatal injuries 
2,500,000. 
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The Need for Safety from the Worker’s Point of View 


By GREEN 
President, American Federation of Labor 


ROGRESS seldom comes with the 

simultaneous forward movement 
of a whole group or an undertaking. 
Usually some part is in advance of the 
others, and there is maladjustment 
until all can move forward in equitable 
co-operation. So in industry the ma- 
terial side of technical progress has been 
speeded up without adequate consider- 
ation of the human instrumentalities 
necessary to direct high technical 
organization. The machines of indus- 
try were first built and installed with- 
out a thought of hazards to those in 
charge of them. 

Men, women and even children 
spent their working hours around 
unguarded machinery and when rush 
periods came or the day’s work had 
passed the peak of high production and 
fatigue made the workers less wary, 
many an unnecessary accident brought 
individual suffering and loss as well as 
loss to the industry. 

Control over machine guarding, 
work processes and other working con- 
ditions rests primarily with manage- 
ment. While the worker may express 
his views he does not have power of 
decision. The responsibility for com- 
pensating industrial accidents rests, 
therefore, upon the industry. This 
has become an accepted social policy 
expressed in our compensation legisla- 
tion. The enactment of this legislation 
brought industrial accidents forcefully 
to management’s attention through 
expense items in accounts. When 
accidents became expensive, industry 
began to consider accident prevention 
devices and methods. 

The technical side of accident pre- 
vention is primarily a field for experts 
and technicians, but the problem of 
carrying any plan into effect makes 


4 


necessary the co-operation of wage 
earners. This co-operation can come 
only through an organized group. 
Here the union is the logical agency, for 
it only can offer the worker unwavering 
support. Putting a safety program 
into effect is not so simple as it sounds. 

Often the rules prescribed for safety 
first mean doing things other than the 
speediest way. When management 
makes high quantity production para- 
mount, the worker who follows safe 
practices finds himself penalized if not 
dismissed. Obviously then, co-opera- 
tion must rest upon confidence and 
equality. 


Human WastE IN INDUSTRY 


An illustration of effective safety 
work organized on a democratic basis 
with the co-operation of trade unions, 
is the safety work of the safety com- 
mittees of the United Mine Workers. 
These committees serve as an educa- 
tional agency as well as an adminis- 
trative agency for mine safety. The 
miner’s work is ultra-hazardous. In 
1923 there were 29,172 men injured in 
the anthracite mines. In 1924 there 
were 30,241 injured, nearly one-fifth of 
the total number employed in the 
anthracite industry in one year victims 
of accident and death. The loss of 
four million labor days a year by one 
hundred and fifty-eight thousand men 
in the anthracite industry through 
injuries and deaths alone is the loss to 
the industry. In the whole mining 
industry there were two thousand four 
hundred and fifty-two fatal accidents 
in the year 1923 and two thousand 
three hundred and eighty-one in 1924. 

For the year 1921 in all industries 
the fatal accidents reported were eight 
thousand seven hundred and sixty-four 
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and the non-fatal one million, two 
hundred nine thousand, one hundred 
fifty-one. This, of course, does not 
include many unreported accidents, 
non-fatal accidents or data on those 
suffering from industrial diseases. 

The picture of what industrial 
hazards mean in the terms of industrial 
waste is given in the following estimates 
from the Waste in Industry Report of 
the American Engineering Council: 

In 1919 there occurred in all the industries 
of the United States about 23,000 fatal 
accidents; about 575,000 non-fatal accidents 
causing four weeks or more disability; about 
$,000,000 accidents in all causing at least 
one day’s disability. 

The same report estimates the net 
waste due to negligence of health 
supervision in industry at one billion 
dollars. In addition, preventive meas- 
ures bring social dividends of high 
value to the nation. 

These figures of course do not dis- 
close the full extent of industrial 
hazards for miners, for an industrial 
hazard comprehends disability by dis- 
ease as well as by sudden injury. We 
cannot consistently urge one policy for 
accidents and another for industrial 
disease. Both are due to work en- 
vironment. Both result in disability, 
differing only in rapidity of develop- 
ment. 

Preventive measures and programs 
as well as compensation should there- 
fore apply to both occupational disease 
and accidents. 

To management the problem of in- 
dustrial safety and hygiene is a problem 
of efficiency. Whatever interferes with 
stability of working force is industrial 
waste—an expense that adds to pro- 
duction costs. 

The wage earner has more at stake 
in the industrial safety movement than 
any other group. His own physical 
and mental well-being is involved. 
The consequences to him are personal 
or irreparable. Naturally, therefore, 


the first protest against conspicuous 
industrial hazards came from wage 
earners, and our protests found effect 
in compensation legislation and con- 
structive efforts to reduce preventable 
injuries. 

PREVENTIVE MEASURES 


The principal methods through which 
safety work is carried on are safety 
codes, safe practices and technical 
advice on desirable working condition 
standards. For the fully rounded 
development of these methods, wage 
earners can make the invaluable con- 
tribution of the experience of the work- 
man on the job. This contribution is 
necessary to assure practicability of 
recommendations. In serving in this 
capacity, wage earners should be rep- 
resentatives of the unions, which are 
the repositories of the work experiences 
of the craft for many years. 

On the health side, the same inade- 
quate consideration of the health of the 
workers in connection with changes in 
production processes exists. Chemical 
research has been making radical and 
comprehensive changes in manufactur- 
ing methods. Some of these changes 
have been put into effect without 
thought of the exposure of workers to 
industrial poisons. The new industrial 
hazards were discovered only through 
increasing sickness, and even in some 
cases through an undermining of the 
nervous system. Such carelessness on 
the part of management is bad indus- 
trial economy and constitutes a revolt- 
ing social waste. Labor is seeking 
better and more accessible sources of 
information on industrial hygiene, as 
present agencies are inadequate. 

In the fields of industrial accident 
and disease prevention, wage earn- 
ers through their only representative 
agency, the trade union movement, 
have an immediate and vital interest 
and stand ready to help in every 
possible capacity. 


we 


Need of Safety from the Employer’s Point of View 


By Maenus W. ALEXANDER 
President, National Industrial Conference Board, Inc., New York City 


HE importance of accident pre- 

vention was recognized many cen- 
turies ago when Moses issued the in- 
junction: 

“When thou buildest a new house 
then thou shalt make a battlement for 
thy roof, that thou bring not blood upon 
thine house if any man fall from thence.” 

The problem of safeguarding the 
manual worker against accident was, 
however, primarily a product of the 
Industrial Revolution. Under the do- 
mestic and handicraft stages of indus- 
trial organization, the safety of crafts- 
men and apprentices was largely a 
matter of individual caution since they 
were, exposed to few employment 
hazards. The introduction of machinery 
brought with it new risks which were 
multiplied by the increased inter- 
dependence of the workers. The safe- 
ty of an employe depended not only 
upon his own prudence and judgment 
but also upon the prudence and judg- 
ment of his fellow employes and upon 
the foresight of the employer in de- 
tecting the hazards inherent in the new 
mechanical devices. 

In the early stages of the factory 
system, the interest of the employer in 
the protection of his employes was 
primarily humanitarian. The num- 
ber of workmen in a factory was small. 
The employer was in many instances a 
fellow workman and, in any event, was 
in close contact with those in his em- 
ploy. If a man was injured, the em- 
ployer usually took personal charge of 
the case. He was fully cognizant of 
the special dangers of the occupation. 
In short, he was in a position where he 
could directly supervise his workmen 


and insure the exercise of a reasonable 
degree of caution on their part. 

The rapid expansion of modern in- 
dustrial enterprise has added to the 
responsibility of the employer and has 
made close association with employes 
impracticable. The increasing in- 
tricacy of mechanical devices has mul- 
tiplied industrial hazards and rendered 
necessary increasingly technical meth- 
ods of accident prevention. The em- 
ployer has been compelled to make use 
of a large number of subordinates in 
the protection of employes from the 
risks of industrial employment. The 
fact remains, however, that, while the 
organization of industry has changed 
and the employer is no longer able to 
supervise in person the safety work of 
his organization, employers are still 
moved by humanitarian motives and 
still maintain an interest in the physical 
welfare of their workmen. 

But two factors have introduced a 
new element influencing the employer’s 
attitude toward the problem of accident 
prevention, the element of self-interest. 
The first of these factors was the enact- 
ment of legislation designed to safe- 
guard employes from avoidable haz- 
ards and to provide compensation for 
those who suffered injury. The state 
of Massachusetts passed in May, 1877, 
the first American law requiring certain 
safeguards and providing for factory 
inspection. This law was soon copied 
by other states until at the present 
time nearly every state in the Union has 
by legislation prescribed minimum con- 
ditions of safety in factory employment. 
The principles embodied in workmen’s 
compensation legislation were first de- 
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veloped in the Accident Insurance Bill 
introduced in the German Reichstag in 
1881, as a substitute for the existing 
Employers’ Liability Law of 1871. 

The law of 1871 was regarded as in- 
sufficient to protect the workman 
against the dangers of his calling and 
moreover imposed burdens of an irritat- 
ing character upon the employer. The 
changes which the German legislation, 
finally adopted in 1885, wrought in the 
fundamental principles of employers’ 
liability were adopted within twenty 
years by practically all of the states of 
Continental Europe and ultimately by 
practically every one of the American 
commonwealths. 

This legislation, particularly the 
workmen’s compensation laws, has 
stimulated employers to the realization 
that the prevention of accidents is a 
cheaper and more satisfactory solution 
of the problem than the payment of 
accident benefits. It may truly be 
said that the economic motive for 
safety provisions received a decided 
impetus in the compensation legisla- 
tion. This legislation for the first 
time placed a definite monetary value 
upon the more common injuries suf- 
fered by workmen in various types of 
employment. The employer, having 
been shown the probable cost of such 
injuries, was stimulated to reduce these 
costs by proper attention to accident 
prevention. 

The second factor influencing the 
employer’s attitude toward the prob- 
lem of safety has been the growing rec- 
ognition of the importance of efficiency 
in production. The realization that ac- 
cidents impaired that efficiency tended 
to increase the employer’s interest in 
protective measures. The accident as 
a form of economic waste has been 
quite clearly established. The Bureau 
of Labor Statistics estimates that there 
are annually 2,453,418 industrial acci- 
dents in the United States, of which 


21,000 are fatal. This vast loss in man 
power must be replaced and that re- 
placement cost may range from $10 to 
$200 per individual. Moreover, acci- 
dents cause a temporary stoppage and 
readjustment of production with re- 
spect to which employers cannot afford 
to be indifferent. Finally, it is prob- 
able that failure to provide adequate 
protection against injury increases the 
employer’s wage expenditure. No in- 
dustry or individual establishment 
notoriously delinquent in its accident 
prevention policy can attract workmen 
without offering wages higher than 
those offered by competitors who pro- 
vide employment of a less hazardous 
character. 


WIDESPREAD RECOGNITION 


The safety movement in the United 
States assumed a position of impor- 
tance about 1907 when the iron and 
steel industry began to give consider- 
able attention to its industrial casual- 
ties. During the period between 1907 
and 1917, this industry as a whole 
brought about a reduction in the fre- 
quency rate of accidents of sixty-seven 
per cent and the severity rate measured 
by the number of days lost, declined 
sixty-two per cent. One large steel 
company estimated that between 1906 
and 1920 the accident prevention pro- 
gram had saved 23,000 employes from 
serious disability and fatal accidents. 
It was also estimated that the savings 
resulting from this conservation of hu- 
man life and energy had been sufficient 
to cover the entire cost of the safety 
movement including the installation of 
safety devices and to leave a sizable 
balance over and above all these ex- 
penditures. The demonstrated value 
of safety in the case of the steel indus- 
try brought to employers in other in- 
dustries the significant fact that the 
conservation of man power, time and 
equipment through safety programs 
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had more than a humanitarian value. 

Employers have not, in recent years 
at least, been unwilling to recognize 
their responsibility for the protection 
of their employes. Sometimes, how- 
ever, a lack of knowledge as to the best 
methods to remedy unsafe conditions 
or doubt that safety devices and meas- 
ures could overcome human careless- 
ness have led to conservatism. It was 
necessary to show, as some of the large 
scale industrial enterprises have shown, 
that safety was possible of attainment 
and that it paid well in the lessened 
financial liability of the employer and 
in the increased production which safe 
methods. made possible. 

Executives everywhere are coming to 
recognize that safety is not a fad. As 
soon as the economic value of the safety 
program is fully understood, it will 
receive proper recognition in every 
industrial establishment. However, 


with all the feasible safety devices 
operating under the safest possible 
working conditions, large numbers of 
employes continue to be injured. The 


employer is, therefore, not only con- 
fronted with the problem of safeguard- 
ing men through mechanical devices 
but must also show his employes that 
carelessness is to be feared and avoided. 
It is recognized that the careless em- 
ploye is costly and undesirable and a 
menace to his fellow workers. The 
failure on the part of any worker to ac- 
quire the safety habit should be con- 
sidered sufficient warrant for dis- 
charge 


No matter how sound in principle or 
how worthy of support a movement 
may be, it may develop characteristics 
er applications which impede its uni- 
versal acceptance. There have been 
safety failures just as there have been 
business failures. Not all safety de- 
vices have proved practical. In some 
instances, perhaps, they have inter- 
fered with efficient production. But, 
in general, the employer views with in- 
creasing satisfaction the effectiveness 
of safety methods as a bulwark against 
the costly inroads of accidents and in- 
dustrial casualties. 
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When thou buildest a new house then 


roof, that thou bring not blood upon thine 
house if any man fall from thence.— 
Deuteronomy, XXII: 8. 


HE history of safety can properly 

be said to parallel the history of 
man. During the dark ages of his 
early development, the survival of the 
fittest and the law of self-preservation 
largely prevailed. His upward climb 
has continued to be a contest with 
danger—the mind and purpose of man 
contending with the conditions and 
forces of nature; conditions changing 
slowly at first, but, as knowledge 
begat knowledge, with ever-increasing 


Looking back over the path man has 
traveled, we find many milestones 
marking the way toward safety, all 
bearing witness to the same purpose— 
conservation of life. Standing even 
after the passing of the ages, we find 
the cave of prehistoric man; the 
multiple abode of the cliff dweller; the 
feudal castle, and the block house— 
mute evidence of the common thought 
—safety. 

As the social order of civilization 
changed and became more and more 
complex, the problem of safety 
changed. To meet the mass element 
projected into the problem, we have 
applied science (“the arrangement and 
correlation of knowledge’) and engi- 
neering (“the art of organizing and 
directing men and controlling the forces 
and materials of nature for the benefit 
of the human race”). These have 
, Proven to be man’s most effective 
agencies of conservation. 


thou shalt make a battlement for thy, 


History of the Safety Movement 


By Lew R. Patmer 
The Equitable Life Assurance Society of the United States, New York City 


As industries developed, multiplied 
and expanded into individual magni- 
tude, an ever-increasing burden was 
placed upon man-power. The engineer 
responded to the call; developed en- 
gines and machines; lifted man to a 
higher plane; multiplied his powers a 
thousandfold, and created a new era. 
An era, however, fraught with many 
new and unforeseen hazards as by- 
products of progress; and again man 
called upon the engineer to protect him 
against the hazards incident to these 
very engines and machines that had 
contributed so much toward the in- 
crease of his productive capacity. 

It would be difficult to develop our 
history of the safety movement on a 
strictly chronological basis. Many 
industries have worked out their indi- 
vidual problems more or less coinci- 
dently. However, from the best 
information available it would seem 
that as an industry iron and steel can 
be justly credited with the first com- 
prehensive effort to organize an entire 
industry, and can also be credited with 
originating the “American Plan”; that 
is, getting the man and management 
into the game and working for safety 
because they wanted to rather than 
because they had to. This industry 
as we find it in modern times presents 
many inherent hazards to life, which 
fact is no doubt responsible for the 
development of accident prevention 
methods in many plants of the industry 
as early as the year 1900. The focus- 
ing of thought and purpose upon the 
development of this special phase of 
plant management revealed the fact 
that, as we had been sadly negligent 


| 
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in conserving our minerals, forests and 
other natural resources, so had we been 
woefully wasteful of the lives and limbs 
of our industrial workers. We began 
to realize that this annual toll of life 
was not the lamentable necessity we 
had believed it to be, but that, by the 
proper application of organized effort 
—purpose plus money—amazing re- 
ductions in accident frequency could be 
effected. 


IRoN AND STEEL ELEcTRICAL 
ENGINEERS 


It is a strange coincidence that to 
iron itself was given the obligation to 
act as the guiding element in thean- 
cient compass, working in co-operation 
with the earth’s magnetic field; and 
that some 4000 years later the Associa- 
tion of Iron and Steel Electrical 
Engineers was destined to point the 
way to industrial safety organization 
on a co-operative, scientific and engi- 
neering basis. From its inception, in 
the year 1907, this Association made 
accident prevention an outstanding 
feature of its activities. A safety com- 
mittee was established for the purpose 
of studying accidents occurring in the 
iron and steel industry; particularly 
those incident to the application of 
electricity. This committee also de- 
veloped the safety programs for the 
annual meetings of the Association, 
which became more and more a 
predominating feature of the con- 
ventions year by year. At the 1911 
convention Reverend John McDowell 
was one of the prominent speakers 
on this subject. His empty sleeve 
bore evidence to the fact that in his 
boyhood days he had lost an arm in the 
mines of Pennsylvania. Speaking from 
the heart of a man, and for the spirit of 
God, his inspiring address did much to 
further stimulate the spirit of safety 
throughout the iron and steel industry. 
The following lines quoted from Dr. 


McDowell’s address can well be said to 
form the foundation of the Gospel of 
Safety, and should unquestionably 
occupy an honored place in the history 
of the safety movement: 


The purpose to save life is the noblest of 
all purposes ; 

it embodies the highest ideal of human- 
ity; 

Conserves the best asset of the nation; 

Provides the best protection for the 
nation; 

Creates the real glory of the nation; 

It incarnates the only spirit which offers 
a solution for all our modern problems, 
namely, the spirit of democracy and 
brotherhood ; 

It answers in the affirmative—we are 
our brother’s keeper, and, more than 
that, we are our brother’s brother. 


The officers of the Association of Iron 
and Steel Electrical Engineers, having 
received such wholehearted co-opera- 
tion in this pioneer effort toward the 
development of organized safety, were 
encouraged to extend their endeavors 
toward establishing a separate safety 
organization, national in scope, that 
could better serve as a co-ordinating 
agency and a general clearing house for 
all phases of accident prevention. To 
this end it was decided to hold a joint 
conference at its next convention, be- 
lieving that the importance and mag- 
nitude of the subject precluded its 
being organized within the Association. 

With the object of obtaining the 
active participation of all agencies and 
individuals interested in accident pre- 
vention, a personal survey was made of 
the field by a representative of the 
Association, who traveled some four 
thousand miles and returned with the 
favorable report that all were in accord 
with this suggestion. The success of 
such a joint meeting was unquestion- 
ably assured. 

The conference was called in Mil- 
waukee, Wisconsin, September 30 to 
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October 5, 1912, and a comprehensive 
program was developed, including the 
following sessions: Federal, States, 
Mines, Transportation, Manufacturers, 
Allied Associations, and Iron and Steel. 

As further evidence of the high ideals 
which dominated the safety movement, 
the prayer offered by Dr. Edwin A. 
Steiner, Professor of Applied Christian- 
ity, of Grinnell College, is quoted: 


May our consideration of the safety of 
labor and the toiler be rewarded by a 
higher respect for humanity as a whole, a 
greater regard for law, a purer and deeper 
and higher patriotism, and may this great 
country continue to be the beacon to the 
world, lighting toward liberty and toward 
progress. May the work of this Congress 
be a contribution toward that end. 


Thus was laid the cornerstone of a 
national institution, its emblem the 
White Cross of Universal Safety. 

The following resolutions 
adopted at this convention: 


Whereas, The Association of Iron and 
Steel Electrical Engineers regarding as 
worthy of particular attention the hazards 
to life involved in electrical operations in 
steel mills, and appreciating the impor- 
tance of the general safety movement not 
only in electrical engineering, but also in 
the steel industry as a whole, and in all 
the other varied and important industries 
of our country, and having met with such 
prompt co-operation in their proposals to 
establish a national organization devoted 
to securing increased safety to human 
life, have reached the conclusion that 
such an organization can best be brought 
about by action at this joint meeting of 
the Association of Iron and Steel Electri- 
cal Engineers and the Co-operative 
Safety Congress, and it is, therefore, 
hereby 


were 


Resolved, That the President of the 
Association of Iron and Steel Electrical 
Engineers be requested to take the first 
steps toward the formation of a national 
organization for the promotion of safety 
to human life by appointing a Committee 


on Permanent Organization, which shall 
contain representatives of the Federal 
and State Agencies already established 
to supervise conditions of safety in our 
industries, and shall also contain repre- 
sentatives from the Mining, Transporta- 
tion and Manufacturing Industries of the 
United States, and be it further 

Resolved, That the Committee so ap- 
pointed shall be and hereby is authorized 
by this Congress to organize and to 
create a permanent body devoted to the 
promotion of safety to human life in the 
industries of the United States; this 
Committee to have authority to call 
future Congresses of Safety, increase its 
membership if it so desires, and to do 
such other acts as will promote the object 
for which it is established. 


The Committee appointed consisted 
of the following members: 


Dr. Charles P. Neill, U. S. Commis- 
sioner of Labor. 

Dr. Joseph A. Holmes, Director, 
Bureau of Mines. 

Mr. Chas. C. McChord, Interstate 
Commerce Commission. 

Mr. F. W. Houk, Commissioner of 
Labor, Minnesota. 

Dr. Lucian: W. Chaney, Department 
of Commerce and Labor. 

Mr. H. M. Wilson, Bureau of Mines. 

Dr. M. J. Shields, National Red 
Cross. 

Mr. C. W. Price, Wisconsin Indus- 
trial Commission. 

Mr. James T. McCleary, Iron and 
Steel Institute. 

Mr. John Kirby, Jr., National Asso- 
ciation of Manufacturers. 

Mr. R. C. Richards, Chicago and 
Northwestern Railway. 

Mr. C. L. Close, U. S. Steel Corpora- 
tion Safety Committee. 

Mr. F. C. Schwedtman, National 
Association of Manufacturers. 

Mr. David Van Schaack, Aetna Life 
Insurance Company. 

Mr. R. J. Young, [Illinois Steel 


Company. 
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Mr. Lew R. Palmer, Association of 
Iron and Steel Electrical Engi- 
neers. 


This records the development of 
a national humanitarian movement 
growing out of the pioneer work done 
in the iron and steel industry. 


Orner ORGANIZED SAFETY 
MoveMENTS 


The organization, development and 
accomplishments of the National 
Safety Council furnishes an interesting 
page in the history of our national in- 
dustrial development. From the afore- 
mentioned sixteen charter members has 
grown an organization that to-day 
numbers more than four thousand in 
membership, including the majority 
of the large industrial organizations of 
the United States. 

The effectiveness of organized safety 


throughout the country has been 
stimulated, in a large measure, through 
the activities of the National Safety 
Council." 

The banner accomplishment in in- 
dustrial safety can well be credited to 
one of our large steel companies, whose 
remarkable record is indicated in the 
chart below: 

Among the pioneer safety men of the 
iron and steel industry we find re- 
corded the names of the late Colonel 
Raynold C. Bolling (for whom Bolling 
Field was named), Messrs. Charles 
L. Close, R. W. Campbell, Arthur T. 
Morey, R. J. Young, C. W. Price, 
W. H. Cameron, John R. Brownell and 
A. H. Young, whose combined achieve- 
ments have done much toward chang- 
ing an industry originally deemed one 


1 See Organizing for Safety Nationally by W. 
H. Cameron. Page 27. Tue Eprror. 


* Lost-Tiwe Accipent Frequency PER 100 Man Year 
or One or Our Larcest Steet CoMPANIES 


Years 1911-1926 


L.T.ace, per 
Year 100 man year 
1911 16,01 
1912 15.58 
1915 8,48 
1914 3,80 
1915 3,15 
1916 3,66 
1917 3,90 
1916 2,81 
1919 2,72 
1920 2,68 
921 1,88 
1922 2,10 
1923 2,09 
1924 1,52 
1925 


* Lost-time accidents are accidents resulting in one or more days’ loss of time. 
** Estimated rate based on nine months’ record. 
Note.—92 per cent reduction. 


of 
the 
rec 
cor 
effe 
wit 
al 
cou 
( 
dev 
du: 
tra 
age 
Mi 
Cit 
edt 
Sci 
| ] 
tua 
thi 
| abl 
as 
de\ 
un 
Mi 
stil 
pre 
the 
me 
wit 
anc 
the 
ma 
tha 
our 
| 


History oF THE Sarety Movement 18 


of the most hazardous, into an in- 
dustry which to-day is credited with 
the lowest accident frequency of any 
major industry of this country. These 
records, developed in the individual 
companies and plants, have not only 
effected great savings of life and limb 
within these companies and plants, 
but have also served as pacemakers to 
a multitude of plants throughout the 
country as a whole. 

Coincident with the independent 
development of safety within the in- 
dustries of this country, there was being 
transplanted from Europe another 
agency of life conservation—the 
“Safety Museum.” In the American 
Museum of Natural History, New York 
City, was staged, in 1907, our first 
adaptation of the exhibit method of 
education in safety, under the auspices 
of the American Institute of Social 
Science. 

From this display grew the American 
Museum of Safety, which was even- 
tually incorporated in 1911. Splendid 
achievements have been attained by 
this, our first safety museum, under the 
able direction of Mr. Arthur Williams 
as president. The educational exhibits 
developed and medals of award issued 
under the auspices of the American 
Museum of Safety have done much to 
stimulate interest in life and health 
preservation. 

Transportation, recognized as one of 
the greatest agencies in the advance- 
ment of civilization, has ever carried 
with it a life hazard. The caravan of 
ancient days, and the primitive ships of 
the early Phoenicians, were exposed to 
many dangers similar in nature to those 
that form the life hazard confronting 
our common carriers of to-day. 


Rartway Sarety MoveMENT 


The phenomenal development of our 
steam railroads in this country is aptly 
termed “the marvel of the age.” As 


regards the history of safety in this 
industry, it seems fitting to quote from 
an address presented at the recent 
Congress of the National Safety Coun- 
cil by Mr. Carl R. Gray, now President 
of the Union Pacific System, the first 
railroad to complete the iron trail lead- 
ing to the far Pacific: 


As far back as 1833, George Stephenson 
of England made the suggestion of the 
steam whistle on the locomotive as a means 
of preventing accidents. 

In 1851 the first telegraphic train order 
was issued by Charles Minot, General 
Superintendent of the Erie Railroad. 

In 1868 the Westinghouse airbrake was 
successfully applied, and in 1870 its adop- 
tion was begun. 

In 1883 standard time was adopted on 
United States railroads. Prior to this, as 
many as 48 standards of time were recog- 
nized. 

In 1885 the first test of the automatic 
coupler was conducted under the auspices 
of the Master Car Builders’ Association. 

In 1893 there was passed a Federal 
Safety Appliance Law, requiring power 
brakes, automatic couplers, side and end 
hand holds, “‘for greater security to men in 
coupling and uncoupling cars.” 

In 1903 the first steel passenger car was 
constructed. 

The earliest form of block signaling was 
operated in England long before the tele- 
graph was invented. At each station was 
erected a high mast on which a huge ball 
could be raised and lowered. When a 
train left a station the ball at that station 
was raised to the top of the mast. In this 
way the trains were authorized to proceed 
from one station to the next. 

From this system was later (about 1863 
or 1864) developed the manual controlled 
block system, by which spacing was ac- 
complished by telegraphic signals, between 
contiguous stations and entirely independ- 
ent of any other method of protection. 
The controlled manual system variously 
known as the Staff, Tablet and Lock and 
Block, was first used in England in 1874 
and in this country on the New York Cen- 
tral Railroad in 1882. 


The first automatic signal system using 
electric track circuit and a disc type of 
signal was patented in 1870 by Dr. William 
Robinson, an American, and installed for 
the first time in 1872 at Kinzua, Pa., on 
what is now the Pennsylvania Railroad. 

Thus it will be seen that, despite the 
absence of any organized safety movement, 
railroad officers, locomotive and car build- 
ers and railway supply manufacturers were 
continually experimenting to discover things 
which would make for safety of operation. 

When railroads were new, it was the 
passenger, and the passenger alone, for 
whose safety any fear was expressed. 

As Mr. Gray had said, the railroad 
operator of the past concerned himself 
mainly with what he considered his 
first obligation—the safety of the 
public. How well he has fulfilled this 
obligation is evidenced by the following 
chart showing the remarkable reduc- 
tion in casualties resulting from colli- 
sions: 
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This indicates a reduction of 81 per 
cent in seventeen years, or a saving of 
85,005 casualties on a cumulative basis 
for the period. 

The figures from which this chart 
was developed were taken from the 
railroad accident records of the Inter- 
state Commerce Commission, of which 
accident records it has been truthfully 
said that no other industrial group has 
been recorded with equal completeness 
for so long a time—a contribution to 
the cause of safety of inestimable 
value. 

The American Railway Association, 
throughout its many sections, and 
particularly its Safety Section, has 
exerted a persistent effort to safeguard 
the lives of the more than two million 
employes now included within this in- 
dustry, as well as the many millions of 
passengers being carried annually. 
Its spirit of life conservation is illus- 


Casvuatties Resvuitine From CoLiisions—STeAM RarLRoaps 
For Years 1907 to 1924 Inclusive 


Total | 
Casualties 
10 317 
_1908 8.126 
1909 5 737 
1910 6196 
191) 7 430 
1912 327 
1913 8 488 
1914 6.165 
15 
216 4 211 
11917 5465 
1918 4.950 
4 169 
4 095 
1921 1.969 
1922 2.708 
1923 2.509 
11924 1.924 
TOTAL 100 701 
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trated by the resolution adopted at the 
Fourth Annual Meeting of the Safety 
Section: 

Whereas, The records of the Interstate 
Commerce Commission as given in the 
report of the Committee on Statistics indi- 
cate that casualties to persons on the 
railroads of the United States can be 
reduced 35 per cent by the end of the year 
1930 and that such a reduction should be 
adopted as a definite goal of the Safety 
Section, be it, therefore, 

Resolved, That the American Railway 
Association, Safety Section, in annual con- 
vention assembled at Salt Lake City, Utah, 
June 24, 1924, hereby accept the report of 
the Committee on Statistics and adopt for 
the Safety Section a goal calling for a 
reduction in casualties to persons by the 


end of 1930 which will be equivalent to 
35 per cent. 

The Careful Crossing Campaign, 
inaugurated June 1, 1922, by the Safety 
Section of the A. R. A. is further evi- 
dence on the part of the railroads of 
their purpose to save life. 

What might well be termed the 
banner accomplishment in railroad 
safety as applied to an individual rail- 
road is depicted by the chart which 
follows: 

According to Interstate Commerce 
Commission records, this road has led 
all major railroads of the country in the 
lowest accident frequency for the past 
five years. 

E. H. Harriman said: “The way to do 


I. C. C. CASsvALTIES PER 100 Emptoyes on One or Our Larcest Ramroaps 
Years 1914-1924 


Average | Total | Tot.cas, 
No.of fasuel-| per 100 
Year emps. | ties* | emps. 
1914 18 803 | 1 529 | 8,13 
1915 20 982 |] 232 | 6,35 
1916 23 847 |1 772 | 7,43 
917 27 436 | 210) | 7,65 
918 28 659 | 1 689 | §,89 
1919 31 095 |1 487 | 4.78 
20 34 536 1 592 | 4,64 
1921 24 104 533_| 2,21 
1922 24 789 444 | 1,79 
923 27 365 571_ | 1.36 
1924 26 665 225 84 


* Fatalities and injuries resulting in three or more days’ loss of time. 


Note.—Total employes, 1915-1924, inclusive 


Estimated casualties per 100 employes, 1915-1924, inc., at 1914 rate (8.13)... 
Actual casualties, 1915-1924, inc... ... 


Reduction in casualties, 1915-1924, inc... . . 
90 per cent reduction in ten years. 
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a thing is to start something.” He can 
justly be credited with “starting some- 
thing” in the field of railway safety, 
for surely the splendid organization 
and equipment developed and applied 
under his masterful leadership have 
played no small part in keeping the 
Union Pacific and Southern Pacific in 
first and second rank of all Class One 
railroads of the United States, on the 
basis of lowest accident frequency, for 
more than ten years. 

George Westinghouse, inventor of the 
air brake, made possible steam and 
electric transportation as we find it 
to-day. Great as was this achieve- 
ment, far greater credit is due for the 
innumerable lives saved through the 
application of this one commercial 
device, for it required not only in- 
ventive genius, but indomitable will 
and purpose to insure recognition and 
application of the air brake. When 
Westinghouse endeavored to interest 
Commodore Vanderbilt, head of the 
New York Central System, in his 
device, Vanderbilt asked: “Do you 
mean to tell me that you propose to 
stop a railroad train running at full 
speed with nothing but air!” West- 
inghouse replied, “Just that.” Vander- 
bilt turned to his secretary and said, 
“Show this lunatic out and never let 
him trouble me again.” 

Unknown to but a comparative few 
is the obscure figure of the late “Fa- 
ther” (Lorenzo A.) Coffin, whose 
record of accomplishments for railroad 
safety was first written in the records 
of the Steam Railway Section of the 
National Safety Council at its 1924 
Congress in Louisville. This, in brief, 
is as follows: 


In 1881 Coffin was appointed right-of- 
way agent for the Des Moines and Fort 
Dodge Railroad, which was then being 
extended to Ruthven. One day he found 
it necessary to ride a freight train. Before 
the end of the trip the hind man went in to 
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make a coupling and had his last two 
remaining fingers crushed, leaving him 
totally incapacitated. This mishap sick- 
ened Coffin, but the next day he boarded 
another freight train in order to learn first 
hand from the men themselves the causes of 
railway accidents. Later he was appointed 
a state railroad commissioner. He sstill 
continued to ride freight trains until every 
railroad man in Iowa knew the kindly, 
grizzled face (he was then past 60) of 
“Father” Coffin as they called him. 

The Iowa laws required investigation of 
accidents to passengers, but not to railroad 


men, so Coffin made this his job, and as a 


result found that the greater number of 
railroad men were killed by falling from 
cars, and the next greater number were 
killed in coupling cars. 

When Coffin mastered all of the facts he 
wrote a letter about the railroad slaughter 
and sent it to all religious and family 
newspapers. He invited himself to all 
railroad conventions to talk on his favorite 
topic. He attended the famous Burlington 
brake trials in August, 1886, and he was the 
only railroad commissioner who stayed 
until the end. Undaunted by repeated 
failures, he rejoiced with Westinghouse 
when finally a world-famous triumph was 
won for the air-brake, and Coffin wept for 
joy when he saw a 50-car train thundering 
down a grade stopped within a distance of 
600 feet. 

He drafted the first safety appliance act 
ever written. It was passed by the Iowa 
Legislature and immediately signed by 
Governor Boise. The Interstate Com- 
merce Commission recommended a law 
requiring automatic couplers and air- 
brakes. Coffin had a bill already drafted, 
which D. B. Henderson introduced in the 
House and W. B. Allison in the Senate. 
After a four years’ fight, with Coffin on the 
job every day, the bill was signed by 
President Harrison on March 8, 1893. 


The late Ralph C. Richards, beloved 
by all who knew him, is recognized as 
the father of organized safety as applied 
to the railway field. In his Milwaukee 
address, in 1912, he generously gave 
credit to his friends for assistance in 
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developing this work on the Chicago 
and Northwestern Railroad. He stated: 

As I have often said, the Northwestern is 
the best railroad, and therefore it started 
the safety movement first. After we had 
started it we found, very much to our sur- 
prise, that the Illinois Steel Company 
had been doing this kind of work for years 
before we commenced it, and ever since 
then I have been stealing Illinois Steel 
thunder, and I have got a lot of good things 
from the Illinois Steel people, for which I 
want to publicly express my thanks and 
appreciation. 


WipespreEaD SaFety MoveMENTS 


Our marine safety has, in the main, 
been handed down to us from the early 
mariners of other countries. It stands 
to-day as the result of the application 
of rules, devices and equipment con- 
trolled and supervised by govern- 
mental agencies. 

One of the outstanding contributions 
to safety to life at sea is the present-day 
application of the wireless, made possi- 
ble through the scientific discoveries of 
Maxwell (1865), Hertz (1887), Branly 
(1890) and Marconi (1894). The lat- 
ter’s early experiments enabled him to 
perfect wireless apparatus to a point 
that insured its commercial value, and 
to him is credited the first wireless sig- 
nal ever telegraphed across the Atlan- 
tic. How many rescues at sea have 
been made possible through this won- 
derful gift of science is difficult to 
determine. Surely the number of lives 
saved runs into the thousands. When 
it is realized that from the year 1829 to 
the year 1924, inclusive, there were ap- 
proximately sixty-nine thousand lives 
lost at sea in major disasters, the pos- 
sibilities for the future utilization of 
wireless seem astounding. 

The Marine Section of the National 
Safety Council was launched at Buffalo 
in September, 1923, and from its rec- 
ords we learn that in some cases, where 
isolated units have come under in- 


dustrial supervision, marine safety has, 
to a limited extent, been developed on 
an organized basis. 

The automobile seems to bear out 
the principle that the greater the eco- 
nomic value of a utility, the greater its 
initial cost in life and limb. Elec- 
tricity, the universal servant, had 
scarcely been synchronized with our 
code of safety when another juggernaut 
was put in motion under the guise of 
economic necessity. Only a few pages 
are as yet written of this new phase of 
our problem, but, sad to relate, mainly 
in the blood of men, women and little 
children. 

An aggressive effort toward the 
elimination of such automobile acci- 
dents, as well as other public accidents, 
is being made by the National Safety 
Council, in co-operation with other 
agencies having a common interest in 
this field of safety. Local Safety 
Councils, affiliated with the National 
Safety Council, have been established 
in more than one hundred of our largest 
cities throughout the country, and are 
the outposts of this, our present-day, 
major offensive against preventable 
accidents. 

Perhaps the most important event 
to be found in our current history of 
public safety is the National Confer- 
ence on Street and Highway Safety, 
called by Secretary Hoover in Decem- 
ber, 1924. 

Air transportation, our most recent 
“home-grown” product, promises to 
eclipse all competitors for the expres- 
sion of the spirit of our day and age— 
speed. The beautiful Curtiss “ Blue- 
bird” has just recorded her 302 miles 
per hour, and her sister, the “Black- 
bird,” has outdistanced her foreign 
cousins in a recent world-record flight. 
Our earnest prayer is that the same 
splendid qualities of engineering that 
made this wonderful accomplishment 
a fact will insure the greatest possible 
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degree of safety in what bids fair to 
become one of man’s greatest achieve- 
ments. It is hoped that proper gov- 
ernmental regulations will keep pace 
with this, our newest industry, pro- 
tecting against unnecessary loss of life 
through careful licensing of pilots and 
their ships of the air. 

Other industries have contributed in 
a commendable way to the effort that 
has made possible the success of our 
“American Plan” of accident preven- 
tion, but mention of these industries is 
precluded by the limited space allotted 
to this article. The good work done in 
the mining industry should, however, 
not be overlooked. The Mines Safety 
Association, which later became the 
Mines Section of the National Safety 
Council, was organized about 1911. 
Among the pioneer leaders in this field 
were the late Dr. Joseph A. Holmes and 
Mr. Herbert M. Wilson, both asso- 
ciated with the U.S. Bureau of Mines; 
also the late Mr. Thomas Lynch, of the 
H. C. Frick Coke Company, who was 
one of the original directors of the 
National Safety Council. 

The electric mine safety lamp, made 
possible through the inventive genius 
of Thomas A. Edison, has saved many 
thousands of lives, and this contribu- 
tion warrants the gratitude of count- 
less homes that to-day would otherwise 
be shrouded in sorrow. 

The Portland Cement Association 
also deserves an honored place in safety 
history. Through a very complete 
analysis of its accidents and the stimu- 
lation of active interest in safety con- 
tests, this Association has made a 
splended contribution to the cause of 
accident prevention. 

Insurance has made its influence felt 
in the field of safety. Early records of 
accident causes emanated from the 
files of insurance carriers, and Doctors 
Frederick L. Hoffman and Louis I. 
Dublin are benefactors in this branch, 
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as well as in many other branches, 
of life conservation. Among the in- 
surance men who have so ably assisted 
in the development of accident preven- 
tion methods are: Messrs. David Van 
Schaack, Carl M. Hansen, David §. 
Beyer, H. W. Forster, J. M. Eaton, C. 
E. Pettibone, A. W. Whitney and Dr. 
A. D. Risteen. The insurance com- 
panies have contributed generously to 
the financial support of the safety 
movement, and this support will 
justify itself manyfold. At the pre- 
sent-day wastage, it is costing the in- 
surance companies—or, more strictly 
speaking, the policyholders—more than 
$200,000,000 per year in accident 
losses, 50 per cent of which can be 
saved through greater effort along co- 
ordinated lines. 

The safety engineer has claimed, and 
still maintains, that the purpose to 
reduce accidents and save lives did not 
originate in this country through gov- 
ernmental application of compensa- 
tion. A reference to dates is only 
necessary to prove the prior claim of the 
preventionist. No one disputes the 
fact that merit-rating compensation 
has been of assistance to the safety 
department in keeping the management 
sold to the advantages of organized 
safety, but this was by no means the 
first talking point as regards date or 
effective value. 

According to Mr. John R. Commons, 
“*the highest American authority on the 
subject of Workmen’s Compensation 
for industrial accidents’’ was the late 
Mr. E. H. Downey. Those who knew 
him and his work in Pennsylvania do 
not hesitate to credit him with having 
exerted an influence that resulted in 
the saving of many lives and the pre- 
vention of a great many injuries. 
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The human side of safety has been 
the dominant motive of the safety 


—~ 


| |_| 
mo 
trie 
of 
| bee 
not 
shi 
: | Juc 
per 
An 
ste 
Jus 
bee 
ind 
| saf 
the 
to- 
ad 
the 
| be 
“ 
po 
wi 
tic 
| | th 
| pr 
| th 
| se 
tic 
| pa 
ar 
} 


History oF THE SAFETY MovEeMENT 19 


movement, and as a result our indus- 
tries have been raised from the realm 
of mere profit and production—have 
been humanized. Such progress could 
not have been made without leader- 
ship. This leadership is personified in 
Judge Elbert H. Gary, who represents, 
perhaps more than any other man, our 
American-made industry—iron and 
steel—the pioneer in organized safety. 
Judge Gary’s inspiring leadership has 
been largely instrumental in placing this 
industry in the front rank of industrial 
safety, and he can well be considered 
the foremost figure in the safety field 
to-day. His humane spirit is indicated 
by an early record of his appeal for the 
adoption of organized safety within 
the U. S. Steel Corporation. Speaking 
before his board of directors, he said, 
“You perhaps do not realize the im- 
portance of this matter as fully as we 
who have given it our closest considera- 
tion, but, gentlemen, it’s the right 
thing to do. If you will back us up in 
it, we'll make it pay.” 

That it was the right thing to do is 
proven by the fact that since 1906 more 
than 40,000 men have been saved from 
serious and fatal injury in the opera- 
tions of the various subsidiary com- 
panies of the U. S. Steel Corporation; 
and in a ten-year period more than 


250,000 men have been saved from 
injury causing the loss of more than one 
day’s time. 

That it paid is evidenced by the fact 
that reduced casualty expense has more 
than balanced the added cost incident 
to safety. 

Our industrial safety problem seems, 
in the main, fairly well in hand, with 
the construction and mining industries 
having first claim for our assistance. 
The railroads have made a good start 
with an 11 per cent reduction in I. C. C. 
reportable accidents for the year 1924, 
but there is still much to be done before 
their goal is reached. 

Public safety to-day constitutes a 
far greater problem, and our hope of 
the future lies in the development of a 
national senior advisory council made 
up of such men as Judge Gary and the 
Honorable Herbert Hoover, who have 
already proven their value to the life 
conservation movement. Unquestion- 
ably, the dynamic power of the com- 
bined organizing ability and spirit of 
accomplishment of such men, through 
the co-ordination of every available 
agency applicable to the common pur- 
pose—universal safety—would, in less 
than five years, effect a saving of more 
than 50,000 lives annually, 40 per cent 
of which would be the lives of children. 
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Does Accident Prevention Pay? 


By G. A. Ortu, LL.B. 


Manager, Safety and Claim Departments, American Car and Foundry Company, 
New York City 


HE subject of accident prevention 

may be considered from two points 
of view: (1) the economic, and (2) the 
social. 

Economically, the prevention of ac- 
cidents means the proper functioning 
of an industrial organization for the 
production of goods. 

Socially, the prevention of accidents 
means the safeguarding of the health 
and lives of the members of the com- 
munity for the common good. 

Now, while the question, does acci- 
dent prevention pay, is most generally 
applied to the economic side of the 
subject, it will be found that it applies 
just as pertinently, and for the same 
reason, to the social side. For every 
social advantage is an economic gain. 
So that on both sides the answer to the 
question is the same, and that answer is 
a decided affirmation. The prevention 
of accidents pays economically and 
pays socially. It is profitable alike to 
the organized factory and to the 
organized society. 

This conclusion has been definitely 
established within the last twelve years 
by experienced employers of labor, on 
the one hand, and by the ablest political 
economists, on the other. Any other 
conclusion, it will be found, permits of 
every possible offence, and admits of no 
rational defence. 

In this short paper, I do not propose 
to go at length into every phase of the 
subject. I shall deal with it mainly 
from the economist’s point of view, 
and from a personal experience of acci- 
dent prevention in one of the largest 
industrial plants in the country, parts 
of which are admittedly engaged in 


hazardous work. I refer to the Ameri- 
can Car and Foundry Company. 

I will begin my consideration by 
positing the proposition that: Every 
business enterprise is essentially an 
enterprise in either the production or 
the distribution of goods, for the pur- 
pose of making profits. From this, it 
follows that every aid to production or 
distribution is an economic gain, and 
must tend to increase profit-making 
power. 


ACCIDENT PREVENTION AS A 
Propwuction Factor 


Now the principle I wish to establish 
is that accident prevention is an essen- 
tial factor in both production and 
distribution. I will leave out the mat- 
ter of distribution and deal with pro- 
duction only, though my argument 
applies to both. I affirm that accident 
prevention tends to increase the quan- 
tity and quality of the goods produced, 
and, therefore, the amount of the 
profits made. In other words, I con- 
tend that accident prevention, like 
production, is a business proposition, 
and, as such, should demand and ob- 
tain equal consideration. 

Hitherto, the two chief factors 
considered in a producing organization 
have been material (including ma- 
chinery) and personnel (including or- 
ganization). To these I would now 
add a third factor, namely, accident 
prevention. Accident prevention di- 
rectly affects both the material and the 
personnel; and it affects them in four 
directions: 

(1) Increased Production 
(2) Decreased Overhead 
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(8) Decreased Labor Turnover 
(4) Saving in Money Compensa- 
tion 

(1) Production is increased by acci- 
dent prevention by conserving the 
energy of the workers, both in physical 
fitness and in time, for the purpose for 
which that energy is employed. It 
prevents the dissipation of any portion 
of that energy through accidental 
physical disability, loss of time, loss of 
power in replacement. It keeps con- 
stant the stream of force which has 
been canaled for the purpose of turning 
the wheels of the producing mill. 
Anything which stops the flow or 
diverts the current of that stream, 
lessens productive power. Anything 
whick keeps it in its steady course, 
increases productive power. It follows, 
as a corollary, that a system, either of 
appliances or organization or of both, 
which would eliminate accidents, must 
be a paying system. 

(2) Overhead is decreased by acci- 
dent prevention in substantially lessen- 
ing both the cost of insurance and the 
cost of compensation. But there is a 
further decrease. The cost of acci- 
dents is far more than the cost of 
compensation to the injured worker. 
The loss in time due to the disorganiza- 
tion which follows an accident, thedelay 
in “speeding up” the plant afresh, repre- 
sent losses not easily calculable in 
figures, yet they usually end in loss of 
often many hundreds of hours for which 
there can be noreturn. These working 
hours are utterly wasted, so far as 
production is concerned. Accident 
prevention avoids such a loss, and this 
is a definite gain in overhead decrease. 
It, therefore, pays. 

(3) Labor turnover is a non-produc- 
tive expense. Accident prevention 


decreases that expense. The absence 
of workers due to accidents compels 
a change in personnel. A change in 
personnel means loss of time and loss in 


efficiency. Loss of time and loss in 
efficiency are non-productive expenses. 
Accident prevention eliminates these 
expenses. It, therefore, pays. All ac- 
cidents disrupt the morale of any 
organization of human beings, espe- 
cially one of a hazardous nature. Acci- 
dent prevention keeps the working 
army in the even tenor of its way, 
preserves its morale, and saves the cost 
of recruiting and re-drilling. It, there- 
fore, pays. 

(4) Money compensation is, of 
course, saved by accident prevention. 
That is obvious. The employing 
organization may insure itself against 
such a loss, but the cost of insurance is, 
per se, a non-productive expense. It 
should, therefore, be lessened and 
avoided as far as possible. Accident 
prevention does lessen this expense, 
and lessens it very substantially. 
Accident prevention is in itself a form 
of insurance. It may be costly, but 
the cost is far less than the cost of the 
premiums charged by insurance com- 
panies. The American Car and 
Foundry Company spent $1,000,000 for 
accident prevention in fourteen years. 
It saved approximately $2,700,000 by 
doing this. The U.S. Steel Corpora- 
tion expended $9,763,063 in ten years 
for accident prevention. It has been 
calculated that it thereby gained 
$14,609,920. It, therefore, pays. 

Since accident prevention is thus so 
desirable, how can it be established on 
a basis where its profit-making possi- 
bilities shall fructify? 

This is an important question, and 
demands the most thoughtful consid- 
eration we can give it. Speaking from 
my own experience in connection with 
the American Car and Foundry Com- 
pany, I have come to the definite 
conclusion that any sound considera- 
tion must be based on the assumption 
that accident prevention is a problem 
in production. As such, it is a subject 
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matter which must be dealt with pri- 
marily by the head or heads of the 
organization. It must be envisaged 
and related to the organization as a 
whole by those in authority who are 
responsible for the well-being of that 
organization. 

First and last, the problem is, as I 
have pointed out, a business problem; 
for on its solution depends the loss or 
gain of large sums of money. How to 
save or gain that money is properly the 
function of the guiding men of the 
industrial institution. 

It costs money to make money, and 
the outlay which accident prevention 
necessarily compels, must not only 
receive the whole-hearted sanction of 
these men, but must be so directed by 
their personal guidance that it shall 
make the proper returns, along lines of 
least resistance. 


ENLISTING THE WoRKER’S 
Co-OPERATION 


The American Car and Foundry 
Company has realized this in all its 
implications, and it has acted accord- 
ingly. Apart from the appliances and 
devices for guarding and insulating 
dangerous places and machinery, which 
the company has installed at great 
expense, it set itself the duty of en- 
listing the services of its entire force in 
a co-operative movement which has 
accident prevention as its high purpose 
and goal. This movement is of the 
utmost importance to the realization of 
the efficient working of any system of 
accident prevention. For without the 
co-operation of the workers, accidents 
will happen, be the mechanical appli- 
ances never so perfect. 

Now to bring this about means that 
the workingmen must be educated and 
trained in habits of thoughtfulness and 
carefulness. This is not always easy 
to do; but the intelligence and loyalty 
of the American worker may be relied 
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on. Once wisely elicited and con- 
served, these spiritual qualities may 
be a material asset of incalculable 
value. 

When the worker sees the heads of 
the organization taking a personal 
interest in the protection of his life and 
limb and in the safeguarding of his 
physical well-being, he will be quick to 
respond with a like attitude towards 
the organization he is serving. He 
may further be relied on to appreciate 
the efforts made in his behalf, when he 
is himself asked to take his part in 
realizing the hopes and aspirations of 
his employer. 

The American Car and Foundry 
Company has proceeded along these 
lines. Under a so-called Safety Engi- 
neer (a man who should be not only a 
mechanician but one gifted with the 
power of mixing with workingmen and 
still receiving their respect), five of the 
shopmen in the various plants are 
selected to act as a Committee of 
Safety, for the period of three months. 
The duties of this committee consist in 
inspecting the safety appliances to see 
that these are in good order; to warn 
their fellow-workers of any dangers 
they are carelessly or thoughtlessly 
courting in their work; to report to the 
Safety Engineer any matters requiring 
attention, and to submit suggestions 
for improving safety devices and 
spreading the Gospel of Safety. 

The members of this committee are 
changed every three months, so that 
all the workingmen of the plant have 
an opportunity to serve on it, and 
contribute their share of mind and 
heart to the general well-being of the 
entire organization. Experience has 
shown that this opportunity to exercise 
themselves on a higher plane and 
demonstrate their ability in a semi- 
official capacity is one which is keenly 
desired and enthusiastically fulfilled by 
all. 
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In this manner, a working staff of 
safety inspectors and safety educators 
has been obtained which could not 
otherwise have been got together, ex- 
cept at a very high cost. And even 
then, with far less realization of esprit 
de corps which now obtains through the 
influence of the members of the com- 
mittee on the entire body of workers. 
This esprit is further maintained by 
safety literature posted, week by week, 
on the bulletin boards at all the com- 
pany’s plants. Here is a letter written 
by Vice-President W. C. Dickerman, 
who is in charge of operations, and 
addressed to the Company’s plant 
managers: 

Our safety organization has set for itself 
a very high goal in the direction of accident 
prevention—not to be satisfied until it is 
able to say that not a single accident, 
which by human foresight or organization 
could have been prevented, has taken place 
in our plants. It is a high aim, but with a 
strong determination and the whole-hearted 


/ support and co-operation of all plant- 


managers, superintendents and foremen, 
our safety organization will succeed. I am 
completely in accord with the “Safety- 
First”’ proposition, and I shall be glad if you 
will give the same thought to accident 
prevention that you now give to production. 


In this manner, the workingmen 
themselves are their own accident 
preventers. Every man in the plants 
who is working at a machine, or 
smelting furnace or oven, has been 
dedicated to the service of safety. He 
is enthusiastically interested in out- 
doing a rival industrial organization in 
perfecting accident prevention. He is, 
therefore, not likely to be the victim of 
an accident if he can help it; and in 
eighty-five per cent of cases of acci- 
dents, there was a time when he could 
have helped it. The thoughtlessness 


and carelessness of the men are now 
changed into thoughtfulness and care- 
fulness. 


Resutts BALANCE OUTLAY 


It is often urged that money ex- 
pended for safety appliances and the 
salaries of safety engineers for the 
prevention of accidents, is money use- 
lessly spent because it is apparently 
non-productive—is an expense against 
which there is no “offset’—is, in a 
word, a dead loss. That argument can 
no longer be maintained. I have 
shown that such an outlay is more than 
balanced by increased hours of produc- 
tion in conserving the worker’s physical 
ability; by preventing dislocation of the 
organization; by maintaining the mo- 
rale of the workers; and by avoiding 
the loss in time and wages in training 
fresh hands. I contend, and my ex- 
perience bears me out amply, that the 
‘dead loss”’ is far greater in accidents 
than in the prevention of accidents. 

But, as we keep on paying more and 
more attention to the safeguarding of 
the workingman’s life and limb, we 
shall. assuredly evolve a less costly 
system than now obtains, and in time 
reach a stage when we shall be as 
efficient in maintaining a factory’s 
“life” as we are in maintaining a 
factory’s product. Indeed, the one 
means the other. 

Every investment of capital neces- 
sarily calls for an investment in human 
life. It is not possible to get dividends 
from the one without paying for the 
skill and labor of the other. Indeed, at 
bottom, every investment depends for 
its returns on the human factor alone. 
Is there any stronger or more convinc- 
ing argument than this for the preven- 
tion of accidents to this human factor? 
I know of none. Your money would be 
so much dead metal, and your plant 
mere bricks and steel without the 
worker’s wizardry—your own wizardry 
included—to transmute these into liv- 
ing values. It thus becomes a matter 
of the first consideration to conserve 
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and preserve, at all cost, the human 
factor in your industrial organiza- 
tion. 

There is, finally, a social or, I should 
say, a humanitarian side to this policy; 
and it is a side which every employer 
of labor should never fail to bear 
steadily in mind. A monetary payment 
for an accident or a life lost in the serv- 
ice of an industrial plant is no true 
offset to the injury suffered or the 
misery entailed. No money can com- 
pensate for these sufferings. Accident 
prevention alone can and will do away 
with this suffering. 

Our economists have, of late years, 
come to realize that the cost of produc- 
tion of any article is not all represented 
by the cost of the material and the 
wages and overhead paid. There is 
still a further cost, not possible of being 
set down in actual figures—what they 
call the human cost. By that is meant 
the pain and suffering experienced by 
the worker under the trying conditions 
in which the article is produced. That 
cost is not included by the manufac- 
turer in the prime cost of his article, 
because he thinks he has not paid for 


it. But he has. He has paid for it, 
because the suffering of the worker has 
lessened his capacity of output. Where 
this suffering is lessened or eliminated, 
the output is increased. The working- 
man who finds pleasure in his work will 
produce more than he who finds pain 
in it. It is, therefore, very necessary 
that the employer shall condition his 
employes according to humanitarian 
ideals; and there is no higher humani- 
tarian ideal in industry than the 
co-operation of the employer and em- 
ployed in a holy alliance for the 
prevention of accidents and loss of 
human life. When the workingman 
feels that his soul is as precious to the 
industry as is his body, he will be a 
better workingman and a more loyal 
citizen of his country. That may save 
the employer far more than he realizes 
—it may save his whole investment, 
and even save his soul also. 

Compensation for an accident is a 
right. Prevention of an accident is a 
duty. When the duty is fulfilled, the 
right will take care of itself. 

Does accident prevention pay? 
Nothing else pays so well. 
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Lost-Tiwe AccrpenTs PER 1000 Empvores at ALL PLANTS or THE AMERICAN CAR 
AND Founpry Co. 
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Lost-Time Accipents Per 1000 Emptoyes at ALL PLANTs oF THE AMERICAN CAR 


AND Founpry Co. 
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Organizing for Safety Nationally 


By W. H. Cameron 
Managing Director, National Safety Council, Chicago, Ill. 


HE prevention of industrial acci- 

dents has become an integral part 
of the business and industrial life of 
America. A keener sense of respon- 
sibility for human welfare has been 
awakened among the employers in 
our country and the practical applica- 
tion of this sentiment has helped to 
promote more harmonious industrial 
relations. The increased goodwill on 
the part of employes, together with a 
substantial reduction in the deplorable 
waste of accidents, has made possible 
a greater production. 

Beginning as a idea that something 
might be done to reduce the accident 
frequency, and prevent the killing and 
mutilating of workers in hazardous 
industries, safety has become a practi- 
cal ideal clothed with concrete forms. 
The idea of safety was not at first 
understood, but it has now taken hold 
of the imagination, the conscience and 
the will of many of our industrial 
leaders and is becoming an integral 
part of industrial processes. Results 
already achieved encourage those hav- 
ing faith in the movement. The trans- 
forming and changing influence of the 
idea and methods of industrial safety 
is one of the significant developments 
of the industrial life of our country. 
Safety is sane and practicable, bene- 
ficial to the employers and to the 
workers; it is a national asset of in- 
estimable value. The first outstanding 
fact, therefore, to which I call your 
attention is that accident prevention 
is becoming rooted in the progressive 
industries of our country and is des- 
tined to become a transforming influ- 
ence upon the whole industrial life of 


America. 


Let us try to evaluate the present 
status of industrial safety by looking 
briefly at the background of the move- 
ment. Men have always been con- 
cerned for safety, but in the develop- 
ment of our modern factory system 
safety rules and methods were nearly 
always of the rule-of-thumb kind. 
Previous to 1907 our laws gave to the 
employer the defenses of “ contributory 
negligence,” “assumption of risk” and 
“fellow servant,” which shifted upon 
the worker the responsibility for his 
own safety and absolved the employer 
from blame for the majority of acci- 
dents. The modern safety movement 
started from this background of gen- 
eral belief that accidents were inevi- 
table and that the major responsibilities 
for their occurrence rested upon the 
injured individual. With the rapid 
development of our industries, par- 
ticularly manufacturing, mining and 
transportation, there naturally came 
to the conscience of a number of 
employers the conviction that it was 
possible to create wealth and to en- 
large our industries and at the same 
time avoid terrible sacrifices of workers 
in the processes. Among the first of 
the large employers was the U. 5S. 
Steel Corporation. This company 
decided that accidents were bad busi- 
ness and instead of looking for excuses 
to determine “whose fault was it,” 
made its attitude “how could this 
accident have been prevented?” 

In this pioneer work of groping for 
the solution of the accident problem, 
it gradually dawned upon the employer 
that it was his duty first to make the 
work-place as safe as ingenuity and 
money could make it and then to 
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educate the worker about the facts 
of every accident and to enlist his 
interest in the correction of unsafe 
practices. It is also interesting to 
note that about this time the press 
published stories of accidents, attract- 
ing the attention of the independent 
public which resulted in the enactment 
of factory laws. The first factory 
inspector had been appointed fifty-five 
years previous in the state of Massa- 
chusetts, but in those days there were 
few safety standards to guide him or 
codes to enforce. Now there are fac- 
tory laws of varying standards in all 
the forty-eight states and factory 
inspection is a part of state govern- 
mental service. 


Passinc oF CoMPENSATION Laws 


But factory laws and inspection 
were not sufficient to bring home to all 
employers and to the public the 
imperative necessity of industrial 
safety. This could only be done 
through the agency of safety laws. 
In 1908, President Taft issued an 
executive order putting the arsenals, 
navy yards, river and harbor works, 
and the Panama Canal under the 
compensation principles and on behalf 
of the civil service of the Federal 
Government for injuries and disabilities 
incurred while on duty. This begin- 
ning was followed by an agitation in 
the industrial states for workmen’s 
compensation legislation and during 
the following years many acts were 
passed. Several of the first state acts 
were declared unconstitutional, mak- 
ing certain constitutional changes 
necessary before permanent legisla- 
tion could become effective. Now 
forty-four states, Hawaii, the Philip- 
pines and Alaska have compensation 
laws covering all but agriculture and 
domestic service. Congress passed 
an act in 1916, bringing all of the civil 
services of the government under a 


compensation law which, in some 
respects, is the most liberal and com- 
prehensive ever enacted. The workers 
of the United States, except in four 
southern states, are now protected by 
compensation laws and ere long legis- 
lation will be enacted in these states. 

What has been the significance of 
compensation legislation for safety? 
Because industry has had to pay the 
bills for all accidents, the larger em- 
ployers began to learn of the frequency 
and severity of accidents, the number 
of lives lost in the course of production, 
the spoiled material, the interruption 
to the orderly processes of manufac- 
ture. They found, by investigation, 
that the majority of accidents could be 
prevented. ‘These employers discov- 
ered that it was cheaper to prevent 
accidents than to pay for them. 
Therefore, the economic motive for 
safety received its greatest impetus 
from the workmen’s compensation acts. 

The casualty insurance companies 
are also entitled to praise for the work 
they have done to promote interest 
in safety and to develop methods of 
making the work effective. The mu- 
tual type of casualty insurance com- 
pany grew up and the competition 
for business between these two classes 
of insurance companies increased the 
effort of all insurance companies to 
give safety inspection and other service 
to their clients. 


OxBsTACLEsS TO SAFETY MOVEMENT 


Has safety, then, become deeply 
and permanently rooted in the entire 
industrial structure? Unfortunately 
it has not. Some employers have 


always had more or less regard for the 
safety and welfare of their employes; 
others have resented the workmen’s 
compensation laws, which place upon 
them the responsibility for all accidents. 
It was natural for them to object to 
the compensation principle. 


It was 
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a departure from all legal precedent; 
they were alarmed about the cost and 
were not sure that the laws would be 
beneficial. There are many employers 
of this sort who still comply only 
grudgingly with safety requirements, 
who blame all accidents on the worker, 
and carry on no constructive accident 
prevention program. I feel confident, 
however, that the majority of employ- 
ers are now in full accord with com- 
pensation and safety legislation and 
that all employers will in time discover 
that these laws conserve their own 
interest as well as those of society as a 
whole. 

This specialization in safety has 
developed a flood of literature and 
publicity—it is not difficult now for 
the conscientious employer to secure 
the correlated experience on any par- 
ticular phase of the problem. Why, 
then, is it still the case in America, as 
in other countries, that only the 
minority of industries are consistently 
and continuously maintaining interest 
and exercising complete authority in 
safeguarding the lives and limbs of the 
workers in their plants? If we are to 
make real progress we must correctly 
appraise our difficulties and _ short- 
comings as well as our successes. 
The principal reason undoubtedly is 
this: that while, collectively, the ac- 
cident bill runs into many hundreds 
of millions of dollars, the cost to the 
individual industrial company is rela- 
tively small—generaily less than one 
per cent of the total cost of doing 
business. The executive officers of the 
company are interested in the ninety- 
nine per cent; the one per cent is left to 
the ability of the safety man—to his 
capacity to win and hold the attention 
of employes and managers. 

Another powerful obstacle is the 
instinctive unwillingness of the human 
mind to think of unpleasant things— 
a fact now well recognized by psychol- 


ogists. An earthquake, a famine, a 
pestilence compel universal attention 
and the most generous financial re- 
sponse; the dropping of a worker here 
and there, day by day and in remote 
places, is taken little heed of—there 
is a moment’s grief in the neighbor- 
hood—and the rush of life goes on. 
Similarly, each worker thinks of an 
accident as something that is likely 
to happen to the other fellow, but not 
to himself. These instinctive barriers 
the safety worker must overcome. 

It must also be admitted that there 
is a lack of leadership in the safety 
movement. Because the economic 
stake in many individual industries 
is small, small men have been given 
the responsibility. The minds of the 
major executives are occupied by the 
major problems of production, dis- 
tribution, finance. The only remedy 
is gradually to bring about, in the 
national and in the individual con- 
sciousness, a greater respect for the 
safety idea and for the safety move- 
ment in each industry and each 


community. 


Sarety A DEesIRABLE 
ComMODITY 


Let us now turn from the historical 
to the philosophic side of the American 
safety movement. Safety will never 
have universal acceptance until its 
constructive and reasonable aspects 
become universally known. The words 
“Safety First” have done serious 
injury. This slogan is negative and 
destructive. No permanent advance 
in civilization is made on a negative 
principle. The inner meaning of safety 
is the preservation of life to continue 
the adventure of life. If life is worth 
while, if it is worth continuing, then 
the safe piloting of life’s adventure 
must depend upon facing the risks of 
life fearlessly, but with a knowledge of 
their inherent qualities. Some of the 
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thrill of life is in meeting its dangers. 
Our workers, our citizens, must first 
understand what safety is; it must 
become a desirable and sought-for 
attribute of living. It must be worked 
into the habits of consciousness of 
children as they are taught to talk and 
live. 

This is the conception of safety that 
has led the far-seeing business executive 
to adapt its principles as a part of shop- 
operation economy. He sees that 
safety is allied with efficiency; that 
every accident, or near-accident, causes 
an interruption to the work and, there- 
fore, limits production. In many 
instances the study of safe operation 
has revealed methods for increasing 
the production. Safety, therefore, as 
a shop policy has an affirmative mean- 
ing to the alert manager—he sees 
safety as a conserver of men and 
materials. The method of safety is 
now coming to be looked upon as 
man’s adaptation or protective re- 
action to new hazards, such as the 
increasing variety of power-machinery, 
and instead of permitting the processes 
of nature, through the instincts of self- 
preservation, to develop habits to meet 
the new conditions, the application 
of the science of safety is a definite 
attempt to hasten or facilitate the 
evolutionary process by focusing at- 
tention on each new accident hazard 
as it develops. 


HArpD-BOILED PRopUCcTION 


And yet, with all this advance, there 
were 85,000 persons killed in accidents 
in our country last year. Twenty- 
three thousand in the _ industries; 
20,000 on the streets and highways; 
42,000 in our homes and in public 
places other than in the streets. Six 
thousand, five hundred of those who 
were killed in automobile accidents 
were children under fifteen years of age 
— human beings who have been denied 


the adventure of life. Another 7000 
of these children have been killed in 
home accidents. A majority of those 
killed in industry are young men— 
fellows on the threshold of service to 
their country. What of these thou- 
sands who have died—not by “ Act of 
God”—not in war—but often by act of 
their fellowmen and in time of peace 
by carelessness, indifference, lack of 
reverence, selfishness and criminal 
negligence? 

Although the United States has been 
swept widely and effectively by the 
industrial safety movement, it yet 
remains the leader in frequency and 
severity rates. The 1922 rates show 
696 deaths per million of population 
for the United States and 321 per 
million of population for England and 
Wales. Our rates are more than twice 
in proportion to population of those of 
any other country in the world. The 
ordinary hard-boiled production man 
usually has a pretty hard-boiled super- 
intendent behind him; the superin- 
tendent has an equally hard-boiled 
manager watching him, all three of 
them with one big thing in their 
minds—to get production out of the 
shipping door so that they can get 
money in the treasury door. 

This highly concentrated production 
effort is what is costing American 
industries more than a billion dollars 
a year through accidents, ninety per 
cent of which are avoidable. 


Waat oF THE Future? 


And, now, what of the future? 
There are two divisions of the safety 
problem— industrial and public. Let 
us look first at the problem for the 
future in industrial safety. 

Every fair-minded person, reviewing 
the accomplishments of the past dec- 
ade, must admit that we have 
accomplished wonders. The funda- 
mental principles have been studied; 
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they are being understood and inter- 
preted gradually; accident prevention 
is becoming a real force in the indus- 
trial life of our nation. And still, when 
we think of the task ahead of us, a 
fair-minded critic will tell us that 
much of the safety activity has been 
superficial. Accident prevention has 
not yet been accepted as a problem of 
the first class in industry. It has been 
handed over to the subordinates in the 
business. The stockholders, the direct- 
ors, the leading officials have not 
accepted in their consciousness the 
fact that human safety and efficiency 
are a major element in the production 
problem. Manufacturing, salesman- 
ship, finance are the predominating 
worries of the president and his board 
of directors. All of the elements that 
go to make up the human problem in 
industry have received less considera- 
tion than the purely business problems. 
Safety must be put into the first rank 
of the business problem of industry. 
The president of a large corporation 
said to his safety man: “ You know I 
am very busy and have little time to 
give to safety, but keep me in touch 
with your work. It is a non-contro- 
versial subject. I can make train 
conversation of it.” 

Our problem then is to know how to 
get this recognition from the men that 
dominate and control the destinies of 
business life. A conference dealing with 
safety is one method. Another is to con- 
tinuously analyze and show upthe bene- 
fits securable from the efforts made. 
But we have deeper problems than 
that. Much machinery is purchased to- 
day without safeguards. The machines 
cannot be adequately safeguarded until 
all of the interests agree upon and 
approve the safety codes. Then the 
purchasing agent must be instructed 
to. buy only machines guarded in 
accord with these approved standards. 
There must be more fundamental 


investigation as to why one industry or 
plant will secure remarkable reductions 
in accidents, even of the so-called non- 
preventable accidents, and another 
work-shop continue year after year to 
have a bad record. We know in a 
general way that the best operated 
work-shop secures the best safety 
record—that no safety man or safety 
organization can get a minimum num- 
ber of accidents unless the standards 
of operating efficiency in that industry 
are on a high level. Are there any 
accidents that cannot be prevented? 
In one large work-shop only two ac- 
cidents happened last year due to 
absence of guards. What were the 
real causes of the others? The im- 
migrant problem, the nomadic labor- 
ing element, the comforts and con- 
veniences in the plants, the hours of 
labor, the handling of labor, have all a 
relation to the safety problem. In- 
dustry must accept accident preven- 
tion as a major problem of operating 
efficiency. It must accept its social 
obligations to preserve to the utmost 
the lives and limbs of the workers 
subject to the control of the plant 
conditions. 

And what of public safety? Again, 
this problem has not been accepted by 
the community as a major problem. 
Because our cities were not laid out in 
anticipation of the motor age, the 
solution of the accident problem on our 
streets is mostly a matter of traffic 
control. We need engineering revision, 
uniform traffic rules and regulations, 
education of various kinds, but above 
all else we must crystalize sentiment 
against accidents. The Hoover Con- 
ference on street and highway safety has 
done something to place this problem 
in the class of primary importance. 
But until every community of 25,000 
population or more definitely accepts 
the problem as one of as much im- 
portance as education, the water sup- 
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ply and the transportation facilities, 
safety will not make the progress that 
the facts and experiences to date 
justify. 

The safety movement has already 
been accredited with saving the lives 
of more than 100,000 persons. This is 
equivalent to a medium-sized city of 
human beings which might otherwise 
have been destroyed. But you will 
admit that there is still a great distance 
to go before the goal of reasonable 
safety can be reached. Apathy and 
even hostility must be met with and 
overcome by persistent education. 
But in spite of the slow growth of the 
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safety movement the future is bright 
with promise. The quickening interest 
of employers, of government, and of 
many other interests, is a most en- 
couraging sign, and with the co-opera- 
tion of these forces great strides in 
accident prevention are possible. [ 
firmly believe that the time is not far 
distant, as we measure buman prog- 
ress, when accident deaths and serious 
injuries in industry and on our streets 
will be the exception. Earnest effort 
in reducing the casualties of peace is 
an expression of the highest type of 
patriotism to one’s country and of 
service to humanjty as a whole. 
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Organizing a Local Safety Council 


By H. Harvey 
Director, Kansas City Safety Council 


HERE was a time—and not so 

many years ago—when the pio- 
neers in the accident prevention move- 
ment were looked upon as a group of 
enthusiasts industriously engaged in a 
pursuit of the rainbow. This was suc- 
ceeded by that question often asked— 
and by high grade industrial executives 
at that—as to whether there was real 
merit in the safety movement. To an 
extent, we still find this feeling in cer- 
tain quarters to-day but slowly and 
surely that resistance is disappearing 
and business is coming to realize that 
safety is one of the necessary factors 
in the well regulated industry. 

Many agencies have played a part 
in bringing about this changed condi- 
tion and among these has been the 
National Safety Council with its gradu- 
ally increasing number of local units, 
known as Community Safety Councils. 


In tracing the history of these local 


groups, we find that in the first in- 
stance, their efforts were largely con- 
fined to the industrial phase of accident 
prevention work. There were two very 
obvious reasons for this trend. First, 
safety had started as an industrial 


_ proposition and it was only natural 


follow that line. 


~ 


that concentrated local effort should 
Second, very little 
was known of the public and home 
accident situation and its indirect 
effect on industry. 

However, as time passed and with it 
there came a better understanding of 
the problem and its widespread rami- 
fications, the local council for the de- 
velopment of accident prevention 
measures in the plant became a Com- 
munity Safety Council pledged to the 


carrying on of a comprehensive pro- 
gram for the elimination of accidents 
in the home, on the street, and in the 
industry. 

Consequently when we speak of 
organizing a Community Safety Coun- 
cil, we must consider the problem of 
bringing together a group in the com- 
munity, representative of all phases of 
community life interested in this prob- 
lem, both from an economic and 
humanitarian standpoint. 

The value of co-operative effort and 
an interchange of ideas, to say nothing 
of the success which has come through 
the work of Community Councils them- 
selves, is such that I feel it unnecessary 
to present arguments in favor of defi- 
nite organization. We have the acci- 
dent problem before us and in no other 
way than through study and the appli- 
cation of the results of our studies, 
can we bring a change in existing 
conditions. 

It is assumed that if any value is to 
come from the perusal of this article 
it must be largely from those com- 
munities not now engaged in work of 
this character. Consequently, I would 
like to briefly outline those steps neces- 
sary in the formation and successful 
carrying on of a Community Safety 
Council. 


ForMATION OF CoUNCIL 


First, every movement must have 
its leaders and it will accordingly be up 
to some one individual or small group 
of individuals to, in the vernacular of 
the street, “start the ball rolling.” 
This group, and it makes no difference 
if their interests are selfish, should first 
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analyze the local problem and in a 
general way estimate the task ahead. 
Following this should come a larger 
meeting to which should be invited 
representatives of all interested indus- 
trial, civic and official agencies. At 
this meeting, the community’s acci- 
dent problem would be frankly dis- 
cussed and the value of organized 
effort stressed. Assuming that the 
response is favorable, this meeting 
will result in the appointment of a 
strong committee, whose duties should 
be to prepare definite recommendations 
on: 
(1) Machinery for handling the 
affairs of the proposed 
Council. 
(2) Tentative program of activi- 
ties. 
(8) Suggested budget. 
(4) Plan of financing. 


Conditions vary in communities to 
such an extent that it is impossible to 
lay down any fixed plan from which no 
deviation should be made. However, 
insofar as possible in organizing and 
providing the machinery to carry on 
the work of the Council, the recom- 
mendations of the National Safety 
Council as set forth in Standard Prac- 
tices for Community Safety Councils 
(Volume 5) should be followed. This 
provides for a governing board com- 
posed of representatives of all lines of 
business directly interested in this 
problem as well as certain civic and 
official agencies. From this group can 
be selected, in addition to the Council 
officers, the chairmen and possibly 
members of such standing committees 
as the program calls for. 

Emphasis should be placed on the 
value and even necessity of securing 
the right men for this board. Get the 
really representative men in the com- 
munity and be satisfied with nothing 
less. The standing of this group may 


mean success or failure in the Council 
work. 
A Workx1ne Basis 


Next, if the Council is to be financed 
through some existing agency, then the 
recommendations of the committee will 
be confined to a tentative program and 
budget based on an assured income. 
On the other hand, if the income is 
not assured then the method of finane- 
ing must be prepared. The most 
practical plan yet evolved is what is 
known as the “group plan” (see 
Standard Practices, Community Safety 
Councils, Volume 5), which is in opera- 
tion in many cities. Through it, a 
definite quota is assigned to each of the 
groups represented on the governing 
board and on the group representative 
is placed the obligation of securing this 
quota. In this way, the members of 
the board are given a direct interest in 
the spending of the money which they, 
in part, have raised. 

Assuming that these recommenda- 
tions of the committee are approved, a 
set of by-laws adopted and officers 
elected and installed, the first step 
should be to eliminate the financial 
problem, if one exists. By all means 
should this be done before the program 
is started. During the first year it 
may be necessary for the more impor- 
tant interests to assist to a greater ex- 
tent than in future years. Asa matter 
of fact, before the formation of the 


Council is even publicly suggested, | 


there should be an assurance that 
financial assistance will be forthcom- 
ing. However, do not make the mis- 
take of going part way and then be- 
coming possessed with the idea that 
you should stop and engage in some 
activity in order to sell the public on 
your aims and purposes. Get your 
financial problem out of the way and 
then, if need be, revamp your program 
to fit your resources. 

As to the program and budget, it is 
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urgently recommended that provision 
be made for a salaried manager. The 
success of this plan in over forty cities 
leaves no question as to its value. 
Voluntary service is very necessary, 
but beyond a certain point, we have no 
right to ask it. In the event that the 
community is not large enough to sup- 
port a full time manager, then a part 
time man should be secured. 

As to the program itself, do not at- 
tempt too much at the outset. Care- 
fully choose a few definite activities 
which can be carried on thoroughly and 
successfully. That you may properly 
know and analyze your problem, begin 
at once on a well grounded plan for the 
accumulation of statistics. This is 
vital. Do not attempt to go too fast. 
On the other hand, let your activity be 
such that when your first year is 
dosed, you can go to your public with a 


record of accomplishments which will 
guarantee your future success. 

The board or controlling body should 
meet frequently and at regular inter- 
vals—weekly if possible. Your stand- 
ing committees should also meet peri- 
odically. Carry through to a con- 
clusion every suggestion offered. Work 
on the theory that the Safety Council 
is a business organization for the service 
of the community and its members. 
In other words, leave no stone unturned 
to create good will and confidence in 
the organization. If these come then 
you will know that your job has been ! 
well done. 

Do not be discouraged if at times 
results seem slow in coming. Rome 
was not built in a day and a problem as 
old as safety cannot be controlled over- 
night. It is all a matter of keeping 
everlastingly at it. 
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The Part of the Casualty Insurance Company in 
Accident Prevention 


By Davip Van ScHAACcK 


Director, Bureau of Inspection and Accident Prevention, tna Life Insurance Company, 
Hartford, Conn. 


S a factor in industrial accident 
prevention the casualty insurance 
company is certainly not surpassed by 
any other agency, and in the effective- 
ness of its work over the widest range 
it is unequalled. Its importance in 
this field is due to the fact that accident 
prevention is a necessary part of its 
business so far as workmen’s compen- 
sation and employers’ liability in- 
surance are concerned. Just as the 
accident prevention work of a plant 
is most effective only when it is con- 
sidered an essential part of the plant’s 
successful operation, so the casualty 
insurance company is in the best 
position of all agencies to promote 
accident prevention throughout the 
country. It comes into contact with 
more industrial plants than are reached 
by any other accident prevention 
agency, and the proper conduct of its 
business makes this contact most 
effective. 

Insurance is not a commodity in the 
ordinary sense of that word, yet its 
sale is affected by price just as the sale 
of commodities is affected. In either 
instance, if the price is too high, the 
sales will not be so great. The casualty 
company, therefore, has to avail itself 
of every possible means of keeping the 
price of its insurance down to the point 
which will assure it the readiest and 
largest market. The managers of 
casualty companies, like all other good 
citizens, are deeply concerned, of 
course, in the conservation of human 
life and limb, and they would undoubt- 
edly interest themselves in accident 


prevention work even if it were not a. 


necessary part of their business. The 
fact that it is, however, has certainly 
led them to go much further than they 
would otherwise have done in pushing 
their accident prevention work. 
While a great deal might justly be 
said of the accident prevention activ- 
ities of individual casualty companies, 
it is their joint work in the establish- 
ment and development of merit rating 


that has chiefly made possible the large | 


part which the casualty company plays 
in accident prevention. It is beyond 
question that merit rating, including 
both schedule rating and experience 
rating, is the most important contribu- 
tion to the cause of accident prevention 
which has been made by the casualty 
companies or any other agency. The 
application of merit rating directly 
touches the pocketbook of the em- 
ployer and, therefore, presents accident 
prevention to him in the light in which 
it is best calculated to make a strong 
appeal. Many employers, of course, 
are interested in accident prevention 


from the humanitarian standpoint but, | 


like insurance companies, even they | 


would not go so far for this reason 
alone as they will go when it is im- 
pressed upon them how accident pre- 
vention affects their monetary in- 
terests and, therefore, enters properly 
into the regular conduct of their busi- 
ness. And, of course, there are em- 
ployers who need this direct financial 
stimulus to lead them into the accident 
prevention field. 

Under the merit rating system, the 
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insurance rate for a plant is possible of 
development in three steps: The first, 
of course, and the only one until the 
establishment of merit rating, is the 
classification of risks into groups so 
as to differentiate one industry from 
another and assign it a basic rate 
proportionate to its own degree of 
hazard. The manual rate, so called, 
which is thus developed, is based upon 
the experience of the industry as a 
whole and gives no recognition to those 
plants in an industry which for one 
reason or another are able to have a 
loss experience more favorable than 
that developed by the industry as a 
whole. It was to meet this inequity 
between different plants in the same 
industry that the merit rating system 
was devised. This system consists of 
two parts, schedule rating and experi- 
ence rating. Schedule rating under- 
takes to vary the manual rate of a 
plant according to the greater or less 
probability of its having the average 
experience of plants in its industry. 
It has been well termed “‘a plan for the 
re-classification of risks within the 
manual classification.”” It accomplishes 
this re-classification by noting through 
careful inspection the physical and 
mechanical conditions of the individual 
plant, and developing credits or debits 
as these are found to be in good con- 
dition or otherwise. In this way the 
physical hazards of a plant are meas- 


ured. 


ScHEDULE RatTING 


Schedule rating has been refined 
gradually but steadily ever since it was 
first established, until it now measures 
with a very fair degree of accuracy the 
physical hazards foundina plant. This 
refinement has been done by classifying 
and listing causes of injury and noting 
the losses resulting from it. In this 
way the respective weights which 
should be attached to the several 


causes have been determined from 
actual experience. Let us take furni- 
ture manufacturing plants as an ex- 
ample. In these, it was found, upon 
research into the country-wide ex- 
perience of the members of the National 
Bureau of Casualty and Surety Under- 
writers, that 66 per cent of the losses are 
due to five principal causes, namely: 


Per Cent 
Power transmission. ..... . 1.5 
Machine driven devices... 1 
Machine moving parts.... 7 


Machine point of operation 55 


The experience from which these per- 
centages are derived covers such a 
wide range that they may be considered 
fairly dependable, and the schedule, 
therefore, gives each of the causes 
making up this experience its proper 
weight. Eliminating this 66 per cent, 
there is still 34 per cent of accident 
loss cost to be attributed to other 
causes of accidents. It is not possible 
to trace this 34 per cent so conclusively 
to its separate causes as can be done 
in the case of the causes already men- 
tioned, so the schedule undertakes 
to cover these, which include physical, 
mental and even “moral” causes, by 
what is known as safety organization. 
Under this section the schedule gives 
a credit for certain definite features 
of safety organization, including super- 
vision, inspection and safety education, 
as well as medical treatment, all of 
these having an effect upon the whole 
hazard of the plant as well as an influ- 
ence upon the miscellaneous causes to 
which it is difficult to attribute acci- 
dents so directly. The application of 
the schedule to the conditions of the 
individual plant, therefore, varies the 
manual rate according to whether 
these conditions are good or otherwise, 
and to what steps the management of 


the plant has taken to safeguard its 
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employes against accident, to educate 
them into safe habits of working, and 
to take care of such accidents as may 
develop despite all the precautions 
taken. 

Schedule rating was a long step 
toward the proper adjustment of rate 
to an individual plant within a given 
industry, but it is not applicable to 
risks of all kinds for, as will be readily 
inferred, its principal application must 
necessarily be to risks which have a 
considerable mechanical hazard; nor 
is it applicable even to those in the 
case of plants of all size. The annual 
premium of a risk can be too small to 
justify the expense of inspection and 
rating under the schedule rating plan, 
and such risks, therefore, are rated 
simply on the manual basis. When a 
premium is large enough, and there is 
sufficient estimated annual payroll to 
justify the necessary inspection and 
survey work, schedule rating is appli- 
eable. Such risks get at least one 
rating inspection each two years with 
an interim survey each year, and the 
ones of larger premium are inspected 
annually and get from one to two 
interim surveys each year. 

These inspections are made in one 
of two ways—either through a central 
inspection bureau supported by the 
companies or by the companies in- 
dividually; in the latter case the com- 
pany inspections are filed with a central 
bureau for checking and promulgation, 
and usually this authorized bureau 
is called upon to inspect new risks for 
all companies as well as to check re- 
newals by inspecting risks selected at 
random, thus getting an idea of how 
closely the inspector of the company 
itself has followed the schedule. Un- 
der either system there is still much 
left for the individual company to do. 
If it is keenly interested in the retention 
of its business it will not be satisfied 
with letting the bureau inspector sim- 


ply record conditions as they are for the 
purpose of determining the correct 
rate, but it will inspect the risk itself 
with a view to pointing out to its 
assured how, by the making of certain 
improvements, his rate will be favorably 
affected. The individual company is, 
therefore, bringing constant pressure 
to bear upon its assured to make pos- 
sible further reduction of his rate under 
schedule rating by having all the physi- 
cal and mechanical conditions of his 
plant brought fully up to standard. 


EXPERIENCE RatING 


Experience rating, so far as manu- 
facturing risks are concerned, is used 
further to modify the manual rate, or 
the manual rate as adjusted by schedule 
rating, to make it fit the individual 
plant. Schedule rating cannot be 
completely effective in this respect even 
as regards manufacturing risks, for it 
deals principally with physical hazards, 
and its operation cannot demonstrate 
whether the granting of a credit for 
the so-called “morale” items—such 
as complete safety organization and 
proper provision for medical service— 
is really justifiable. Nor can _ its 
operation fully justify the credits which 
it may give for the installation of phys- 
ical safeguards which, in order to be 
really effective, must be both kept in 
good order and used by the workmen. 
Experience rating, being based upon 
the actual loss experience of the plant, 
shows to what extent the provisions 
for which credit is given by the schedule 
rating plan really do affect the plant, 
and then proceeds to adjust the pre- 
mium in accordance. 

In the case of other than manufac- 
turing risks, experience rating furnishes 
the only possible means of applying 
the general principle of merit rating. 
It determines the variation of the in- 
dividual risk’s experience from the 
average experience of risks in its man- 


- 


sas 3.482 


| 
ta 
ro 
its 
ex 
wl 
| be 
mi 
ly 
pr 
| ime 
in 
| go 
| tal 
of 
be 
of 
| the 
ba 
| ity 
rie 
rec 
ani 
wo 
its 
ant 
the 
is 


Casvaury Insurance ComPaNy IN AccIDENT PREVENTION 39 


ual classification, and thus makes it 
possible to modify, for the individual 
risk, the manual rate. 

As in the case of schedule rating, 
it is not practicable to apply experience 
rating to all risks. In the case of 
some, the experience is too limited. 
Where the experience of the individual 
risk is comprehensive, however, the 
result it shows may be depended upon 
with fair accuracy, and will, therefore, 
justify a variation, often considerable, 
from the manual rate. The formula 
for experience rating involves some 
factors which are too complicated to 
be discussed briefly, but it may be 
summarized in the statement that it 
takes into consideration both the pay- 
roll exposure of the individual risk and 
its hazard as shown by actual loss 
experience. 


Merit RatiInG 


The entire system of merit rating, 
which was first devised by the casualty 
companies and ever since then has 
been constantly refined with a view to 
making it more accurate, is undoubted- 
ly the greatest single influence in the 
promotion of accident prevention in 
industry. Schedule rating offers the 
individual plant, having or developing 
good physical conditions and under- 
taking “morale” work, the incentive 
of a rate variation based upon the 
probability of such a plant having a 
better loss experience than the average 
of its industry, upon which, of course, 
the manual! rate must necessarily be 
based. The estimate of this probabil- 
ity is founded upon actual loss expe- 
rience in the industry showing that 
certain physical conditions do tend to 
reduce accidents from definite causes, 
and also upon the fact that “‘morale” 
work, if properly carried on, will have 
its effect too upon accident occurrence 
and severity. Experience rating, in 
the case of the manufacturing plant, 
is able to modify the rate more pre- 


cisely and more justly because it is 
based upon the actual loss experience 
of the plant, and is thus enabled to go 
beyond the probability of accident 
prevention into the definite field of 
real accomplishment. As far as other 
than manufacturing plants or opera- 
tions are concerned, experience rating 
offers the only means at all dependable 
of modifying the manual rate on any 
scientific and therefore justifiable basis. 


Tue InprvipvaL CasvuaLty COMPANY 


While emphasis has naturally and 
properly been placed upon this system 
of merit rating as the most notable 
contribution of the casualty insurance 
companies combined to the furtherance 
of industrial accident prevention, the 
work of the individual casualty com- 
pany in this direction cannot be ignored, 
as it is of the greatest importance. 
It is, of course, possible for the indi- 
vidual company to depend, wherever 
rating inspections are made by a cen- 
tral bureau, entirely upon the inspec- 
tions of that bureau, and not interest 
itself further in accident prevention 
or the welfare of its clients. The 
casualty company which desires to be 
successful in the workmen’s compensa- 
tion and employers’ liability field 
cannot, however, afford to be satisfied 
with this, and it is not. It maintains 
a force of engineers and inspectors 
located throughout the country who 
continually seek to stimulate the in- 
terest of its assured in accident pre- 
vention work, and to help him take 
full advantage of the opportunities 
offered him by merit rating. These 
engineers check carefully the classi- 
fications of work in the assured’s plant. 
They point out how improvement of 
physical conditions will tend to secure 
modification of the assured’s rate. 
They show him how to make these 
improvements. They point out effec- 
tive methods of safety organization, 
and help in their installation. They 
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review the accidents of the plant and 
offer practical suggestions for remedy- 
ing the conditions causing these acci- 
dents. They keep in regular touch 
with the progress of the plant’s acci- 
dent prevention work, whether in safe- 
guarding or in the functioning of its 
safety organization. The engineer- 
ing and inspection department of an 
up-to-date casualty insurance company 
also conducts researches with a view 
to finding ways of eliminating causes 
of accidents. In fact, the casualty 
insurance company is continually at 
the service of its assured in the interest 
of accident prevention; and this service 
means much more than merely a modi- 
fication of insurance rates. Both the 
casualty company and the thinking 
employer know that modification of 
rate is only a part of the benefit ac- 
cruing to an employer from control 
of accidents in his plant—in many 
instances only a relatively small part. 
Accidents in a plant not only affect 
its insurance rate but have an un- 
mistakable and a large bearing upon 
the plant’s efficiency. 

As this paper must be confined, in 


accordance with its title, to the part 
of the casualty insurance company in 
industrial accident prevention, it would 
be out of place to refer here to its work 
in many other fields than the industrial 
one. The same principle—that of 
eliminating the causes of loss—which 
the casualty company applies in con- 
nection with its workmen’s compensa- 
tion and employers’ liability insurance 
is applied also by the progressive 
casualty company to-day to every 
other insurance field in which its appli- 
cation is at all possible, and in such 
degree as possibility permits. ‘Phe 
casualty company recognizes to-day 
that it cannot be satisfied simply with 
insuring against an existing hazard at a 
rate proportionate to the hazard, but 
that if it is to be successful as a business 
institution, and if it is to do its full part 
as one of the most necessary factors in 
modern social development, it must seek 
in every possible way to diminish the 
hazards against which it offers insur- 
ance protection. This practice is not 
only good business but good morals, 
and the progressive casualty company 
recognizes it to be both. 
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The Need for More Definite Analysis of Accident Causes 


By Lucian W. 
U. S. Bureau of Labor Statistics 


O admonition is more necessary in 
statistical discussion than “de- 
fine your terms.”’ It is altogether too 
common for discussion to become 
heated and even acrimonious when the 
only difference is one of definition. No 
wars have been fiercer and more long 
continued than those about words. 

Accordingly the first step now may 
well be a consideration of the significant 
words of the above title. What is 
meant by a cause? What by accident? 
What by analysis? 

It is easily evident that there are two 
groups of factors in the causes which 
enter into the occurrence of an indus- 
trial accident. The physical conditions 
by which the worker is surrounded are 
easily recognized as possible sources of 
an accidental injury. These physical 
causes are for the most part functions 
of motion. The motor vehicle moving 
from place to place is dangerous be- 
cause of this motion and is increasingly 
dangerous in proportion to the swiftness 
of this motion. A machine presents ele- 
ments of hazard because some of its 
parts are in motion. 

The other group of factors in indus- 
trial injury is the condition of the 
worker himself, his age, his degree of 
experience, the state of his digestion. 
All these subjective matters may play 
a part in the occurrence of an injury. 

Very much the larger share of atten- 
tion has been given in the past to 
the physical causes of accident. Indeed 
the classification of causes! prepared by 
the Committee on Statistics of the 
International Association of Industrial 
Accident Boards and Commissions does 

' Bulletin 276, U. S. Bureau of Labor Statistics, 
p. 36. 
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not attempt to cover anything but the 
physical causes. 

The reason for this exclusive atten- 
tion to one phase of the subject is not 
far to seek. These physical causes are 
easily observable and may be defined 
with some degree of precision. The 
subjective causes are obscure, difficult 
to observe and still more difficult to 
measure. Therefore for the purposes 
of this paper attention will be directed 
to the physical causes of accident. 

What do we mean by an accident? 
We can scarcely do better than accept 
the limitations suggested by the Inter- 
national Association. While it cannot 
claim universal use it is the most 
largely used definition and ought to be 
regarded as standard. For use in 
statistical studies the Association sug- 
gests this definition of a “‘tabulatable 
accident”’; namely, “‘ An accident caus- 
ing death, permanent disability or 
temporary disability beyond the day or 
shift in which the accident occurs.” 
The insurance companies used to use, 
“Any bodily damage however trivial,” 
and for their purposes this was not a 
bad definition. Its main defect, ex- 
perience has demonstrated, is that it is 
not possible, without a greater atten- 
tion than its value justifies, to secure 
complete reporting of the trivial acci- 
dents. When disability even of a day 
results a record is sure to be made of . 
the case. The standard definition will 
be understood in this paper. 


A Srmpciriep CLASSIFICATION 
What is analysis? Broadly speaking 
it is the separation of a group of items 
into parts which can be more easily 
understood. It may be well at this 
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point to record the fact that this paper 
will not support the contention to which 
it seems committed by its title. The 
classification * proposed by the Inter- 
national Association is certainly as 
elaborate and definite as can possibly 
be justified unless the volume of basic 
data is exceedingly large. There are 
two things which a statistical table 
may do. (1) It may record facts. (2) 
It may indicate the trend of events and 
establish relations. Whether it meets 
the first of these is dependent on the 
quality of the original data and the 
care and skill with which they are 
handled. To be a reliable index of the 
direction and kind of motion charac- 
teristic of the group of events the data 
must not be overanalyzed. It is ex- 
ceedingly easy, in the desire to display 
all possible phases of the subject under 
consideration, to push the analysis to a 
point where the items of the record 
lose their coherence and fall apart into 
discrete units which have little or no 
statistical significance. 

The classification proposed by the 
Committee on Statistics has 11 primary 
divisions. These are subdivided in the 
complete classification into a total of 
758 items. 

In simplifying this classification for 
use in the iron and steel industry the 
primary groups were reduced to 9. 
These primary groups were then sub- 
divided as follows: Machinery 199, 
Boilers and Steam Pressure Apparatus 
9, Vehicles 46, Hot Substances and 
Electricity 31, Falls of Person 23, Fall- 
ing Objects 22, Objects and Tools being 


’ handled 25, Miscellaneous Causes 14. 


A total of 369 items. The classification 
is so adjusted that the items in each 
primary group can easily be increased 
to 99, making a possible total of 999 
items. 

It is evident that since the machine 


2 Bulletin 276, U. S. Bureau of Labor Statistics, 
p._36. 


division was developed to cover condi- 
tions in the iron and steel industry, it 
would have to be expanded to meet the 
case of other industries. 

Experience in the application of this 
simplified classification soon demon- 
strated that when used for departments 
of the industry even for periods as long 
as five years, it often happened that the 
available data were not of sufficient 
volume to give dependable results. In 
fact the industrial statistician is quite 
on the horns of a dilemma in avoiding 
overanalysis on the one hand and 
failure on the other to separate things 
which must be separated in order to be 
understood. 

It may be suspected that advocates 
of “more definite analysis’’ have in 
mind not an extension of the classifica- 
tion of physical causes, but an excur- 
sion into the field of subjective causes. 
Indeed one such classification has been 
proposed and an attempt made to use 
it. It can only be said of such efforts 
that they should be tried with the ut- 
most caution. Under present condi- 
tions it is entirely impossible to secure 
reliable data regarding the inner state 
of the worker’s personality, nor does it 
seem reasonable to expect in the near 
future a situation in which such data 
of a dependable nature can be secured. 

If, then, a satisfactory “ more definite 
analysis” is to be secured neither by 
extending the classification of physical 
causes nor by trying to “psycho- 
analyze” the worker, is there no field 
which may be studied for further en- 
lightenment regarding accident causes 
and how to meet them with an adequate 
accident prevention program? 

The answer to this query may be 
unqualified. There certainly is. 


AND Exposure Factors 


It is gradually coming to be under- 
stood that sorting out accidents into 
their appropriate cause groups and 
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entering them in their proper squares 
on a tabulation sheet should not even 
be dignified as a statistical proceeding. 

Suppose for illustration an entirely 
impossible situation; namely, two in- 
dustrial concerns engaged in the same 
line of production whose accidents 
when sorted, as suggested above, fall 
into identical spaces on the tabulation 
sheet and have the same number in 
each space. So far as this treatment 
goes the two concerns are in the matter 
of accident causes identical. Suppose 
now it be noted that one concern is 
twice the size of the other. At once the 
conclusion suggested by their identical 
record is seen to be erroneous. The 
concern having twice the amount of 
exposure has half the hazard of the 
other. 

An analysis of causes however “ def- 
inite” which ignores the element of 
exposure is a mere record of facts with 
no value as indicating trend or relation. 
This applies to industrial establish- 
ments, to industries, to states, to 
occupations. An absolutely necessary 
factor in the real understanding of the 
problem is this factor of exposure. 

Unfortunately the great body of 
statistical effort regarding causes has 
been expended in sorting and record- 
ing. The futility of this proceeding is 
amply indicated by the multitude of 
illustrations like the above which could 
easily be produced. 

Before attempting an exposition of 
the use of exposure as a base for cal- 
culating dependable and informing 
cause rates, it is desirable to call atten- 
tion to another field of investigation 
which may profitably be considered in 
the study of accident causes. 

In the illustration used above the 
cause record was supposed to be identi- 
eal for two concerns while exposure 
was twice as great in one as in the 
other. 

Consider a case where both cause 


record and exposure are identical in the 
two concerns. Is it justifiable in that 
case to conclude that accident hazard is 
the same in each? 

The answer will require that we 
examine the various causes listed with 
reference to the severity of the acci- 
dents. Suppose this examination re- 
sults in the discovery that one concern 
has more deaths than the other, a 
larger proportion of permanent dis- 
abilities and #hat its temporary disabil- 
ities are of average greater duration. 
It is at once evident that while from 
the standpoint of number of cases the 
concerns were identical, in the matter 
of severity there was a difference 
which ought to have a means of sta- 
tistical expression.* 

The method of computing frequency 
and severity rates is now sufficiently 
well known to make it unnecessary to 
present it here in detail. It is sufficient 
to say that a scheme of time allowances 
was worked out in the Bureau of 
Labor Statistics and later was modified 
by the committee on statistics. This 
gives an allowance of 6000 days for 
death with allowances proportional to 
this for loss of hand, eye, foot, etc. 

At the same time that this scheme 
of time allowance was worked out the 
committee recommended that exposure 
be recorded in terms of hours, permit- 
ting the base for accident rates (both 
frequency and severity) to be expressed 
in multiples of 1000 man-hours, giving 
the same opportunity in accident sta- 
tistics that has prevailed for a long time 
in vital statistics. 

To bring out the value of rates in the 
study of accident causes this statement 
follows closely that already published 
by the Bureau of Labor Statistics.‘ It 
presents an analysis of cause quite 
“definite”? enough for all practical 


*See Bulletin 298, U. 8. Bureau of Labor 
Statistics, p. 17 et seq. 
4 Ibid., p. 25. 
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needs with a synthesis of the causes 
with the exposure essential to any sort 
of understanding. 

For any plant, department, occupa- 
tion or other industrial group, for 
which exposure and number of cases 
and economic loss as determined by the 
application of the schedule of losses 
approved by the International Asso- 
ciation are known, frequency and 
severity rates can be computed. If 
now the causes have been classified 
the proper proportion of the rate can 
be allocated to each cause. To illus- 
trate this point one of the simpler 
groups of causes, namely, Falling 
Bodies, is chosen.’ The exposure is 
used in terms of 10,000 hours to avoid 
small decimals. Severity rates are 
commonly computed on a base of 1000 
hours. 

Regarding Table A, it may be ob- 
served first that in hazard of loss of 
time, “Open Hearths” are at the top 


of the list with 8.06 days per 10,000 
hours exposure due to falling bodies. 
This divides to the various specific 
causes 3.27 to objects tipping over, 1.05 
to objects falling from piles and 3.64 
to miscellaneous causes, no one of 
which is important enough to be 
separately shown. A few scattered 
items make the balance. 

The use of frequency rates in the 
measurement of accident causes may 
be illustrated by a particular case. Ina 
group of blast furnaces it was found 
that the frequency rate was 67 per 
1,000,000 hours exposure. Of these 
67 cases, 19 were due to molten metal, 
9 to handling tools and objects and 39 
to unclassified causes. In this case the 
department was taken as the unit. Ifa 
smaller unit such as an occupation be 
used as a basis the rates would be based 
on the amount of exposure in the in- 
dividual occupation. In the case of the 
above group of blast furnaces it was 


TABLE A.—Severiry Rates (Days Lost) in Departments oF IRON AND STEEL 1914 To 1919 
ror Opsects per 10,000 Hours Exposure. 


Buast Open Fasri- | MecHANI- 
Accipent CAUSE Founprtes | Routine | 
Furnaces | Heartus M CATING CAL 
ILLS 
Collapse of scaffold or staging. .02 01 
Object falling from: 
Chutes, conveyors or slides 01 01 01 
Machines or work benches 01 .03 04 .05 . 87 
14 1.05 .07 .07 .05 
Racks and shelves. ...... 01 01 01 01 
Scaffold and staging. .... .02 01 01 02 
Temporary floors... .... . dat 
Other elevations......... 5.02 3.64 55 57 2.29 47 
Cave in of ditches........... 1.96 = 
Objects tipping over (not ve- 
.12 3.27 $3.11 .54 . 66 .25 
Other falling objects........ .12 .03 . 82 01 01 
a 5.50 8.01 5.77 1.65 3.10 2.52 


* Complete Table. Bulletin 298 U. S. Bureau of Labor Statistics, p. 48. 
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possible to isolate some of the impor- 
tant occupations and compute accident 
rates for the causes found operative in 
each occupation. While the frequency 
rate for the blast furnaces as a whole 
was 67 per 1,000,000, that for the 
cast house men was 127. Analysis of 
this rate showed that molten metal 
had among these cast house men a 


; rate of 67, falling objects 14 and other 


causes 46. 

These cause rates whether computed 
for the department, the occupation, 
or any other group are true accident 
rates analogous to the death rates as 
used in mortality statistics. In such 
studies it is customary to divide the 
general death rate for a community into 
specific rates for the various diseases 
causing death. Thus a general death 
rate for a given city of 20 per 1000 
population might be made up of specific 
rates as follows: tuberculosis 5, typhoid 
fever 2, other causes 13. These rates 
are a real index to the prevalence of 
death in the given community. It is 
sometimes thought that a comparison 
of the percentage of death due to vari- 
ous causes affords some enlightenment. 
Such comparison is almost sure to be 
misleading. Thus in the year noted 
deaths from tuberculosis constituted 25 
per cent of all deaths (5 out of 20). 
Suppose that in the following year a 
typhoid epidemic increased the typhoid 
rate from 2 to 7 and thus increased the 
general rate from 20 to 25. The 
tuberculosis rate would remain un- 
chafiged but expressed in percentages 
tuberculosis would have decreased from 
25 per cent (5 out of 20) to 20 per cent 
(5 out of 25) as a cause of death. The 


percentage change would suggest a 
marked decline in the importance of 
tuberculosis when, as the rate accu- 
rately indicates, it remained absolutely 
stationary. The same sort of error is 
possible and common in the considera- 
tion of accident causes. 

It should be noted that the rate 
method is applicable to many other 
phases of the accident problem. Take 
for example the nature of the injury: 
In certain blast furnaces having a 
frequency rate of 63 per 1,000,000 hours 
exposure, further analysis by the rate 
method disclosed a frequency rate of 
30 for bruises and lacerations, 15 for 
burns, 3 for fractures, and 15 for other 
injuries. 

The contention then of this paper is 
that for improvement in handling of 
accident causes there are two hopeful 
directions in which attention may be 
directed: (1) Backward to a better, 
more careful, more exact original re- 
porting of the cases. The causes of 
accident are almost infinitely complex 
and their adequate recording demands 
a degree of care and competency which 
is not always given. (2) Forward not 
to a more elaborate analysis of the 
causes themselves but to the proper 
determination of the exposure and its 
application to the cause classifications 
now commonly made. 

Such a procedure will give intelligi- 
ble and universally comparable indices 
of the importance of accident causes. 
It will show accurately the changes 
which are occurring. It will redeem 
the study of causes from a certain 
futility which pertains to sorting and 
recording. 
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Safety Education in the Public Schools 


By W. Wuaitney 
Associate General Manager, National Bureau of Casualty and Surety Underwriters, New York City 


EN safety is made a matter of 
serious study two fundamental 
relationships come into view that are 
in themselves sufficient to orient the 
movement. These are first, that safety 
is only one of the manifestations of a 
deep thoroughgoing efficiency that will 
show itself not merely in production 
but in safety and morale as well and, 
second, that safety is primarily a mat- 
ter of the head rather than the hand 
and hence pre-eminently educational. 

The development of the implications 
in each of these relationships will have 
the same general effect of moving safety 
out of the foreground and of putting it 
in its natural place in the picture. It 
will appear on the one hand as a partic- 
ularly vivid and human aspect of the 
problem of organizing industry along 
fundamentally efficient lines, and it 
will appear on the other hand as a par- 
ticularly vivid and human aspect of the 
problem of getting an education in the 
true sense, namely, an attitude toward 
life. Itis already evident that the 
safety movement, after going through 
the preliminary maneuvers of finding 
itself, is settling down to having its 
main development along these lines. 

The educational problem in the safety 
field is almost as broad as the movement 
itself, for it is evident that to reach 
executives and to work through shop 
committees and bulletin boards and 
through other kinds of publicity may 
all be considered as primarily educa- 
tional. 

However, there is back of this the 
more strictly educational activities of 
the public schools, where something far 
more fundamental is being attempted, 


namely, to give children an attitude 
toward life that will make them choose 
to be safe. 

A child comes into life with some 
instinctive and emotional predisposi- 
tion toward safety, but for the most 
part his attitude of mind and his spe- 
cific reactions must be acquired. The 
home has been the natural place in 
which these habits and attitudes have 
been acquired, but with the growing 
complexity of life the home has lost its 
hold and the problem will largely have 
to go over to the school, as has been the 
case with other subjects. 

The need for such teaching is very 
great. There are not only 20,000 ac- 
cidental deaths per year to children of 
school age in the United States, but the 
complexity of modern civilization is 
increasing so rapidly, and particularly 
in the traffic field, that a new genera- 
tion is needed that will handle the 
problem more wisely and effectively. 
Safety teaching will accomplish specific 
results in both saving life and in pro- 
ducing a new generation with a better 
outlook. Actual experience has shown 
on the one hand that the death rate can 
be cut at least fifty per cent through 
safety education and children are being 
affected so profoundly by it that’ the 
influence may be counted on to extend 
into adult life. 

The real problem in getting safety 
education into the schools has not been 
in demonstrating its effectiveness in 
reducing accidents and in producing a 
safer generation, but it has been in 
showing that safety had a rightful 
claim to a place in a curriculum that 


was already over-loaded. With no 
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safety teaching the death rate per year 
from accidents among children of 
school age or under is about two 
for every 4000 children. We may 
be able to save one of these, perhaps 
one and a half, but what about 
the other 3998? We are not saving 
their lives because their lives are not 
What effect then are 
we producing upon them? Have wea 
right to subject 4000 children to in- 
struction that will be necessary for only 
two of them and that will be effective 
for only one? There may be other 
subjects that will be far more profitable 
from the standpoint of the 3998. The 
school problem then is very largely one 
of determining whether the subject of 
safety has educational value; in other 
words, what will be the effect upon the 
3998 rather than upon the two who will 


- come face to face with death? 


To-day it looks very much as though 
safety education would definitely take 
its place in the school curriculum. 
Enough schools have tried it to show 
that it is practical in its effect upon 
public safety and that it actually has 
educational value and the response on 
the part of the children has been quite 
overwhelming. Furthermore, the edu- 
cators themselves have become inter- 
ested in it and are giving the movement 
their support. It seems safe now to 
predict that in a reasonably short 
time safety will be part of the curricu- 
lum in every progressive school. 


EpvucaTIONAL VALUE 


I propose to present briefly the claim 
of safety education to a place in the 
curriculum on the ground of its educa- 
tional value. The problem is this: 


What does it do to a child to teach safe- 
ty tohim? Where does safety belong in 
the picture if we look at education in 
its twofold aspect: first, of making one 
able to make his life more effective and, 
second, of getting more satisfaction out 


of it? In the brief statement that fol- 
lows I shall not attempt to present 
either supporting reasoning or evidence. 

In the first place we must realize that 
the school problem is very different 
from the industrial problem. An ex- 
ample is the use of the term “Safety 
First.”” While the use of this as a slo- 
gan for any purpose leaves much to be 
desired, it has nevertheless served 
fairly well in the industrial field and 
particularly in the railroad field where 
it apparently originated, for safety 
under ordinary circumstances may 
properly be made the first consideration 
in both of these fields. It is curious, 
however, how completely inappro- 
priate this slogan is in the educa- 
tional field. If it is taken literally it 
means that we are to teach children 
that safety is the very first considera- 
tion in life, to be valued more than 
honor, or truth, or love, or bravery, or 
courtesy, or liberty. This of course is 
flagrantly false. It has been the high- 
souled men and women who were not 
afraid of taking a chance, if it was the 
right kind of a chance, that have suc- 
ceeded and they are the ones that we 
most admire. Adventure has been and 
always will be the one particular qual- 
ity that gives a flavor to life and true 
adventure necessarily involves danger. 
The kind of safety that we should be 
willing to have taught to our children 
in the schools is evidently a very differ- 
ent thing from the safety of “Safety 
First,” if this is to be taken literally. 

This is given merely as an example of 
how necessary it is to re-examine the 
whole subject if it is to be used for 
educational purposes. If safety is to 
be considered as an attitude toward 
life rather than merely as a technique, 
it must be analyzed and we must know 
what this attitude really is. 

Safety in reality instead of being 
inhibitory and thus reducing the ad- 
venture in life is substitutional. It 
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cuts out the poor adventure to be sure, 
but only in order to make place for a 
better adventure. A better slogan than 
“Safety First”’ for school use would be 
“Safety for More and Better Adven- 
tures.” This subject gets its educa- 
tional significance largely from the fact 
that it brings a child face to face with 
the problem of making judgments of 
relative values. The child must be 
able to decide what adventures and 
experiences are worth while and what 
are not worth while. To do this he has 
got to get clear ideas about life, and 
what it is for. An accident is some- 
thing that implies order or purpose, for 
otherwise everything would be equally 
casual and an accident could not be 
recognized as such. A study of safety 
from this point of view is therefore a 
study of conceptions that are at the 
very heart of civilized life. 

Safety not only takes us into a field 
that is rich in its educational signifi- 
cance but one that is equally rich in 
emotional content. Much of the school 
curriculum, for instance spelling, has to 
be motivated by an appeal to such 
forces as the desire to excel. Such 
subjects in themselves have very slight 
emotional value. Safety, however, has 
been a life and death matter since the 
beginning of life itself. The conse- 
quence is that it has become as a mat- 
ter of inheritance an instinct, so that in 
teaching safety we find that we are 
dealing with a field in which children 
are thoroughly sensitized. The prac- 
tical effect is that we are not teaching 
against resistance but rather continuing 
along lines that have been ploughed 
deep by the rude forces of life itself. 
The keen interest of the children ex- 
tends not merely to the ideas them- 
selves but into getting practical effects. 
Their eagerness is most noticeable and 
significant. 

Another advantage of safety educa- 
tion is that the subject can be graded, 


starting with the simplest examples of 
purely personal safety, such as the 
avoidance of burns and falls, and going 
over to the most complicated situations 
that lead even into the field of moral 
safety. Furthermore, the field can be 
developed from the purely personal 
side on the one hand, all the way over 


to a consideration of the most compli- | 


cated social problems, such as traffic, 
sewage, water supply, and sanitation. 
The subject, therefore, may be used in 
all the grades from the first grade right 
through into the high school. 

The underlying principles of safety 


may scarcely come to the surface in , 


teaching, at least in an explicit form. 
The teaching itself is mostly concerned 
with the actual technique of safety. 
The technique of teaching safety is 
something that is now in the making. 
It is naturally a matter of slow growth. 
The problem in general is one of con- 
verting a subject which at first sight is 
negative, inhibitory and unattractive 
into a subject that has positive char- 
acter and real charm. 


TEACHING SAFETY 


It is quite certain that safety should 
not be taught by itself as a separate 
subject. There are two ways of teach- 
ing it, both of which are not only good 
but the best results can undoubtedly be 
secured when one method supplements 
the other. Safety may be taught as a 
part of the general problem of adap- 
tation to life. Modern education is 
largely technique, for, with the growing 
complexity of the world, more and more 
technique is needed. But in addition 
to technique we greatly need a better 
and fuller adaptation to life. In 
periods of the world when there was 
little progress the problem of adapta- 
tion to life was comparatively simple. 
The process consisted for the most part 
in learning the mores of the tribe but 
to-day our mores are changing so rapidly 
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that something more fundamental is 
needed; even a child must have some 
fundamental principles, must have at 
least the beginnings of wisdom, that 
will form the basis for decisions in a 
world that is constantly changing. 
The difficult problems that confront 
the world to-day are those that have to 
do with war and peace, with inter- 
national relations, with industrial re- 
lations, with social relations such as 
marriage and divorce, tolerance, reli- 
gion and ethics. There are technical 
aspects of all of these problems, but 
their solution is not so much a matter 
of technique asit is of right-mindedness. 

There is certainly a new education 
on the way in which the emphasis will 
not be laid on technique, but on getting 
an attitude toward life and in which the 
actual technique will have to do with 
making the adaptations to life that are 
necessary if one is to take his proper 
place in society. Many of these adap- 
tations go under the name of “citizen- 
ship” and most of them are social in 
their nature. In this new education 
safety will play an important part, for 
it has to do with the possibility of living 
a purposeful life which is the basis on 
which our social life must be con- 
structed. 

In the actual process of teaching it 
will be found (and this is the second 
approach that I referred to) that safety 
will find its place in nearly every course. 
It can be used as subject matter in 
reading, arithmetic, geography, nature- 
work (how plants and animals have 
solved the problem of safe living) and 
art-work, and it is particularly well 
adapted to dramatic presentation. All 


education should find an outlet for the 
child in practical activity. This is 
particularly necessary in such a subject 
as safety which is so obviously aimed 
at the practical conditions of life itself. 
In the school this takes the form of 
organizations of the children known 


usually as “Junior Safety Councils.” 
These are directed particularly toward 
the problem of safety of the children in 
their school life. One of their most 
valuable activities is the help that they 
give to traffic officers in getting the 
smaller children across the street in 
going to and from school. 


ReEsvutts 


It may be interesting to consider a 
few specific examples showing the effect 
of safety teaching. A small colored 
boy was one of a class in Springfield, 
Massachusetts, that worked out an 
elaborate project in fire prevention. 
Among other things the class made a 
trip to a fire station, and were taken to 
a fire alarm box and taught to ring an 
alarm. In their classroom work, in 
addition to the more usual activities, 
they also built a fire station and an 
alarm box. A few months later a fire 
broke out in the kitchen of the small 
boy’s home. His mother lost her head 
and stood in the middle of the floor 
crying, but Nathaniel ran out and rang 
in an alarm, waited for the fire engines 
to come, and directed them to his home. 
The next day the father told the prin- 
cipal of the school that the action of the 
boy was undoubtedly all that saved his 
home from burning, a home that rep- 
resented his entire savings. 

A small boy in Detroit was on his way 
to school when he noticed a group of 
people that had collected about a man 
who was lying insensible on the grass. 
He had been overcome by leaking gas 
while making a gas-pipe connection. 
No one knew what to do for him. The 
boy, on the other hand, ran to the near- 
est telephone and notified the Public 
Service Corporation of the accident and 
where it had occurred. The Public 
Service Corporation soon had their 
trouble wagon on the spot and the man 
was resuscitated. The boy had learned 
what to do in his school work. 
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One of the subjects taught in the 
safety work of the Louisville schools is 
the prone pressure method. One of 
the boys who had had this work came 
from a particularly poor home environ- 
ment. He was dirty, disobedient and 
usually late. During the summer John 
rescued one of his friends from drown- 
ing. He not only dived for him and 
got him out of the water but he worked 
over him for an hour and by the use of 
the prone pressure method finally re- 
suscitated him. The Junior Safety 
Council had a special meeting in John’s 
honor at which the Louisville Safety 
Council presented him with a gold star. 
The principal of the school later re- 
ported that this incident in John’s life 
had completely changed his attitude 
toward school and toward life in general 
and that he had become a great help in 
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the social and safety activities of the 
school. 

Such incidents which could be 
greatly multiplied serve to make one 
realize, as no abstractions can, how 
close this subject is to the heart of life 
and what a wonderful educational ap- 
proach it may be when rightly used. 

I have not explicitly referred to the 
industrial aspects of this subject, the 
reason being that safety education in 
the public schools is something that is 
still further underneath. It is obvious, 
however, that to give children an atti- 
tude toward life by which they come to 
appreciate that safety is a means by 
which they can live the best worth- 
while life, is not only the basis but the 
only proper basis upon which can be 
built a fundamentally right attitude in 
industry. 
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The National Safety Code Program 


By P. G. AGNEw 
Secretary, American Engineering Standards Committee, New York City 


UST as state workmen’s compensa- 

tion laws led to systematic accident 
prevention work on the part of state 
commissions, so different rules issued 
by the several state commissions 
brought about the need for, and have 
led to the development of national 
industrial safety codes. Intensive 
work on a group of some forty national 
safety codes has been actively under 
way for the last six years. Of these, 
fourteen have been completed and 
issued and are now in use by industry 
and by state regulatory bodies. 


NATIONAL SAFETY CODES 


The method followed in the develop- 
ment of this safety code program, and 
the broad co-operative spirit underlying 
it, can best be illustrated by a specific 
example. The work of formulating a 
safety code for the protection of work- 
men in the use of grinding wheels was 
carried out by a joint technical com- 
mittee made up of accredited repre- 
sentatives of all interested groups: the 
manufacturers through their national 
trade association; state commissions 
having regulatory authority over safety 
matters in the industries, or charged 
with the administration of accident 
compensation, through their national 
association; employing groups which 
are users of grinding wheels, through 
their respective trade associations; 
casualty insurance companies through 
their two national organizations; the 
workmen whom the code is designed 
to protect, this representation being 
arranged through the U.S. Department 
of Labor upon nomination by the 
workers’ organizations concerned; 
national engineering societies; technical 
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bureaus of the Federal Government 
interested in the subject; and inde- 
pendent specialists. In all seventeen 
national organizations were represented 
on the joint committee, which had 
thirty members. After two years of 
careful and persistent work, unanimous 
agreement upon a complete code was 
reached, and it was issued as an Amer- 
ican standard code. This code covers 
the general safety requirements to be 
met in the construction, care and use of 
grinding wheels. It is recognized as 
the authoritative guide to industry on 
the subject, and is being legally 
adopted by the various state commis- 
sions. 

The other national codes are being 
formulated by this same general process 
and with the same care, through the 
systematic co-operation of all interested 
groups. After substantial unanimity 
is reached and registered by action of 
the joint committee responsible for any 
particular code, the code is formally 
certified as the “American Standard 
Safety Code,”—for Grinding Wheels, or 
for Punch Presses, as the case may be, 
—by the central organization which 
serves as a clearing house or means of 
systematic co-operation in the national 
industrial standardization movement— 
the American Engineering Standards 
Committee. 

This Committee is the agency 
through which industrial standardiza- 
tion in this country is passing from 
group standardization by associations, 
societies and governmental agencies, to 
standardization on a national scale; and 
through its method and procedure the 
standardization work of the many 
bodies concerned is being broadened 
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and unified into a system of national 
industrial standards. 

Safety codes form but one part, 
although a very important part, of the 
Committee’s work which includes spec- 
ifications for apparatus and materials; 
dimensional standardization of me- 
chanical parts and supplies; nomencla- 
ture; methods of test, etc. 

The work on the safety codes is under 
the immediate advisory direction of a 
representative committee of experi- 
enced safety experts, known as the 
Safety Code Correlating Committee. 
The functions of the Correlating Com- 
mittee are to investigate the need for 
particular safety codes; to define and 
limit the scope of codes; to deal with 
the inter-relations of codes; to decide 
upon what organizations or groups 
should be represented on the technical 
committees; to follow up work in 
progress; and to act as a general clear- 
ing house for matters concerning safety 
codes. The largest group among the 
members of the Correlating Committee 
is naturally made up of representatives 
of state commissions; but there are also 
represented the organized insurance 
and safety groups, industrial associa- 
tions, technical societies, and the 
Federal Government. 

The work on individual projects 
developed under the procedure of the 
American Engineering Standards Com- 
mittee is carried on in joint technical 
committees (officially called “sec- 
tional” committees), such as_ the 
committee for the safety code for grind- 
ing wheels, on which committees all 
the interests concerned in the standard 
are represented. In the case of safety 
codes this comprises the following 
groups: 

1. Manufacturers (makers of the equip- 

ment). 

2. Employers (purchasers, owners, users 

of the equipment). 

3. Employes. 


4. Governmental bodies having regula- 
tory power or influence over the 
field in question. 

5. Qualified specialists, such as staff 
representatives of technical societies, 
consulting experts with no exclusive 
business affiliation, and educators. 

6. Insurance representatives. 


Thus, the work of drawing up 
national safety codes is in the hands, 
jointly, of those who are responsible for 
the administrative and legal aspects of 
the problems involved, of those who 
have to face the technical, industrial 
and financial sides of the problems, and 
of those who have to face the hazards 
to life and limb. 

After a safety code has been com- 
pleted and issued as a national stand- 
ard, the technical committee responsi- 
ble for its development is continued in 
order to provide for revisions of the 
code, and to interpret the provisions of 
the code whenever the need arises. 

There are two general classes of 
safety codes: those dealing with specific 
machines or devices, such as the codes 
for ladders, for punch presses; and 
those dealing with certain industries as 
a whole, such as the codes for wood- 
working plants, for foundries, for 
laundries, and for paper and pulp 
mills. 

The existence of these two types of 
codes makes imperative great care on 
the part of the Safety Code Correlating 
Committee, to prevent conflicts be- 
tween different codes. Through the 
efforts of this committee, it has been 
possible to bring about a considerable 
degree of uniformity in plan, arrange- 
ment and nomenclature between the 
different codes, notwithstanding the 
great variety of subject matter cov- 
ered.! 


1 See in this connection a brochure issued by 
the American Engineering Standards Committee, 
entitled, “The Preparation of National Safety 
Codes.” 
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In the matter of state co-operation 
and support, leadership has naturally 
been taken by those states which are 
the more important industrially, such 
as Pennsylvania, New York, New 
Jersey, Wisconsin, Massachusetts, 
Ohio and California. The state of 
New Jersey, for instance, pursues the 
policy of adopting all safety codes 
developed under the procedure of 
the American Engineering Standards 
Committee and approved by that 
organization, and of revising their own 
codes previously issued in conformity 
with the national codes. 

Functioning in the field of mining 
standardization is the Mining Stand- 
ardization Correlating Committee, 
which is similar in organization to the 
Safety Code Correlating Committee. 
Much of its work is concentrated on 
mining safety codes. This work is 
carried on in the same general way as in 
the case of codes for factories. The 
organizations are, however, quite a 
different group, since mining is a 
specialized industry. This applies also 
to the state authorities, the responsi- 
bility usually resting with a state 
mining department. 

From the point of view of the Safety 
Code Correlating Committee and of the 
American Engineering Standards Com- 
mittee, the voluntary adoption of 
codes by industry is in the end as 
important, or even more important, 
than is the legal adoption of the codes 
by the several states. For the pur- 
pose, then, of reinforcing the knowledge 
of the codes which industry has ac- 
quired through the very method of their 
formulation, use is being made of trade 
associations, technical and commercial 
bodies, both local and national. In 
this the National Safety Council and 
its local councils are taking a leading 
part. Much is also being accomplished 
through the trade press, through cor- 
respondence and discussions at meet- 


ings, and through a general educational 
program. 

The desirability of uniformity in the 
safety codes enforced by the various 
states has been assumed. When one 
considers the interstate character of 
most of our industries, and the in- 
convenience and unnecessary loss in the 
manufacture, distribution and use of 
apparatus, resulting from conflicting 
requirements in the various states, no 
detailed argument is necessary. 

The national safety code program 
which has been outlined, was launched 
as a result of prolonged consideration 
on the part of all interested groups, and 
after two large and thoroughly repre- 
sentative conferences held at the 
Bureau of Standards in 1919, at the 
last of which unanimous agreement was 
reached upon the general plan which 
has been followed. 

It was inevitable that it should 
finally be recognized that engineering 
is at the very heart of the problem of 
industrial safety. But engineering 
could not render the services which it 
alone can render until this fact was 
recognized by the general public on the 
one hand, and upon the other hand, by 
industrial management itself. 

This recognition was brought about 
by the educational results of the ex- 
tensive safety movement which de- 
veloped with the general introduction of 
compensation laws. Witness the group 
of papers in this volume of The Annals 
devoted to “Industrial Safety.’”! 

If the annual toll of accidents is to be 
cut down to the point to which it 
should be cut, safety must be woven 
intimately into the industrial fabric. 
That is, it must be reduced to a sound 
engineering basis. It is useless to tell 
an operator not to let his fingers get 
under a punch press if it is so con- 
structed or operated that accidents are 
practically bound to occur. Safety 

1 Pp. 1-8. 
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education and organization, while nec- 
essary, are not sufficient in themselves. 
Safety features must be an intrinsic 
part of the design of the machine, and 
of the physical layout and operation of 
the plant. 

The following is a list of the safety 
codes which have been completed and 
issued : 

Code of Lighting Factories, Mills and Other 

Work Places. 

Safety Code for Ladders. 

Safety Code for Elevators and Escalators. 

Code for Lighting of School Buildings. 

Safety Code for the Use, Care and Protec- 
tion of Abrasive Wheels. 

Safety Code for the Protection of Indus- 
trial Workers in Foundries. 

Safety Code for Power Presses and Foot and 
Hand Presses. 

Safety Code for Logging and Sawmill 
Machinery. 

Safety Code for Mechanical Power Trans- 
mission Apparatus. 

Electrical Safety Code (“National Elec- 
trical Safety Code”’). 

Automobile Headlighting Specifications— 
Laboratory Tests for Approval of Electric 
Headlighting Devices for Motor Vehicles. 

Safety Code for Woodworking Plants. 

Safety Code for the Protection of the Heads 
and Eyes of Industrial Workers. 

Safety Code for Laundry Machinery and 
Operations. 


There follows a list of the safety codes 
in preparation but not yet completed: 


Safety Code for Building Exits. 
Safety Code for Construction Work. 
Safety Code for Floor and Wall Openings, 
Railings and Toe Boards. 
Safety Code for Walkway Surfaces. 
Safety Code for Mechanical Refrigeration. 
Safety Code for Machine Tools. 
Safety Code for Compressed Air Machinery, 
Safety Code for Conveyors and Conveying 
Machinery. 
Safety Code for Mechanical Power Control. 
Safety Code for Forging and Hot Metal 
Stamping. 
Safety Code for Plate and Sheet Metal 
Working. 
Safety Code for Rubber Machinery. 
Safety Code for Cranes, Derricks and 
Hoists. 
Safety Code for Electrical Power Control. 
Code on Protection Against Lighting. 
Safety Code for Aeronautics. 
Colors for Traffic Signals. 
Safety Code for Automobile Brakes and 
Brake Testing. 
Safety Code for Explosives. 
Gas Safety Code. 
Safety Code for Textiles. 
Safety Code for Paper and Pulp Mills. 
Safety Code for Tanneries. 
Safety Code for Industrial Sanitation. 
Ventilation Safety Code. 
Safety Code for Exhaust Systems. 
Mining Safety Codes 
Safety Code for Rock-Dusting of Coal 
Mines. 
Safety Code for Mine Explosives. 
Safety Code for Coal Mine Transportation. 
Safety Code for Coal Mine Illumination. 
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How Safety Codes Are Developed and Enforced 


in Pennsylvania 


By Cyriz AInswortH 
Director, Bureau of Inspection, Department of Labor and Industry, Commonwealth of Pennsylvania 


HEN Pennsylvania took up the 

work of developing safety codes, 
safety standards were practically un- 
known. Real pioneer work had to be 
done. The national safety movement 
was in its infancy and few were “sold 
tothe idea.” The state was not organ- 
ized to carry out a program of safety. 
Compensation laws were very few in 
number and the manufacturer who had 
a broad enough viewpoint to realize 
that code development and enforce- 
ment would react to his benefit instead 
of to his detriment was very much in 
the minority. The pioneer work can 
be viewed with pride when considera- 
tion is given to the favor with which 
the safety standards of Pennsylvania 
are received and when it is realized 
that the basic procedure in code prepa- 
ration is the same to-day as in the early 
days of the work. This basic procedure 
can be summed up in a few words; 
namely, development of codes by 
industry itself co-operating with the 
Department of Labor and Industry. 
The principle of having the co-opera- 
tion of a reasonable number of em- 
ployers and employes in an industry is 
fundamental in code development, as 
it insures the code’s practicability and 
enforceability. 

All of the safety codes and other 
regulations of the Department of 
Labor and Industry are developed in 
the Bureau of Industrial Standards. 
That is, this Bureau is the part of the 
Department with which industry co- 
operates. It is responsible for the col- 
lection of all the data necessary for the 
information of those engaged in the 


work and for assembling the ideas sug- 
gested in proper form for presentation 
to the Industrial Board of the Depart- 
ment for approval. 


DEVELOPMENT 


The first step in code development 
is the appointment of a representative 
committee of the industry involved. 
Such a committee cannot be truly 
representative unless there is real 
representation of both the employer 
and the employe. It is also customary 
to appoint technicians, engineers and 
other experts having special knowledge 
of the particular problem involved. 
The Bureau of Industrial Standards 
appoints one of its members to act as 
chairman of the committee, and to 
conduct the work in general. The 
broadmindedness of persons who are 
willing to serve on these committees 
has been most unusual. Personal 
questions have been entirely set aside 
and only advice which is for the benefit 
of the whole has been presented. This 
unselfishness has resulted in complete 
harmony, lack of delay and the best 
work possible. 

Before the committee can actually 
take up its work, considerable data 
must be collected. This introduces 
two other bureaus of the Department 
into the work; namely, the Bureau of 
Statistics and the Bureau of Inspection. 
The Bureau of Statistics is called upon 
to furnish data concerning accident 
experience of the industry to be affected 
by the regulations. These data show 
the number of accidents which have 
occurred and the cause of them. It can 


ing, 
tion. 
ying 
trol. | 
fetal | 
fetal | 

and 
trol. 

| 

‘cal? 

55 


56 


be readily seen that this information is 
very valuable as it enables the com- 
mittee to know just what the problem 
is and the degree of importance of 
certain causes as compared with others. 
The only way a safety code can be sold 
to employers is to show them that it 
has been developed in direct relation 
to the accident experience of the indus- 
tries. Regulations must be developed 
to meet actual conditions as they exist 
and the information furnished by the 
Bureau of Statistics goes a long way 
toward making the committee ac- 
quainted with the conditions. 

The Bureau of Inspection is called 
upon to give the committee informa- 
tion concerning the conditions existing 
in the industry through the experience 
gained by inspections of individual 
plants and through the investigation of 
accidents which are referred to them 
by the Bureau of Industrial Standards. 
Certain inspectors, who by the special 
experience gained in their inspection 
work or by the training received before 
they were connected with the Depart- 
ment, are temporarily transferred to 
the Bureau of Industrial Standards to 
assist the committee in its work. This 
enlarges the research staff of the Bureau 
and enables it to make its investiga- 
tions more complete and thorough. 
The special committee is kept in touch 
with these preliminary activities in 
order that it may be entirely conversant 
with the problem when committee work 
begins. 

After the collection of data and the 
field investigations are completed, a 
tentative set of regulations are pre- 
pared simply as a basis for discussion 
by the committee which is called 
together in a series of meetings. The 
committee, from the material which it 
has at hand and from the tentative 
draft presented to it, develops a code 
which it believes is practical, enforce- 
able and adequate, This code is then 
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presented to the Industrial Board of the 
Department for approval, which is the 
final stage in its development. 

Here again the code remains ip 
industry’s hands, first, because of the 
organization of the Industrial Board 
and second, because of the method 
used by the Board in determining 
whether or not the code should be 
approved and recommended to the 
Department for promulgation. The 
Industrial Board is an organization 
created within the Department, the 
members of which are representatives 
of the various groups which make up 
industrial life. Employers, employes, 
women, the public and the state, each 
have their representative on the Board 
and, therefore, have an avenue for 
voicing their opinions concerning any 
phase of the Department’s activities. 
The Industrial Board gives industry 
its second medium for participation in 
the development of a code, for if any 
part of industry is not satisfied with 


the work of its own committee which |. 


has drafted the code before the Indus- 
trial Board for approval, it can voice 
its objections to the Board through its 
own representative. 

The method by which the Industrial 
Board determines whether or not the 
code should be approved is through 
public hearings held by the Bureau of 
Industrial Standards. The Bureau dis- 
tributes copies of the code to all inter- 
ested parties and announces dates for 
public hearings on the reasonableness of 
the regulations. The hearings are held in 
the parts of the state affected and the 
open criticism of interested parties is 
received. These public hearings en- 
able the Board to find out what por- 
tions are unreasonable and impossible 
and to make recommendations for such 
changes as will make the code enforce- 
able when adopted. Not all sugges- 
tions and criticism are taken by any 
means, as many are given with the 


| 
| 
pock 
iA si 
howe 
the I 
the r 
|adeq 
| ithe | 
|time 
place 
| ment 
| E? 
| Tr 
| unle: 
secul 
Enfo 
pl 
tive 
the ] 
as 
dust 
stan 
| of e1 
ent 
is th 
1 the | 
in tl 
term 
guar 
chan 
This 
and 
out 1 
beca: 
and 
cedu 
deve 
able 
this. 
bE of th 
te | to b 
| in st 
| tirel; 
| with 
inste 
| TI 
| cons 


How Sarery Copgs arE aNp ENFrorcED 


pocketbook as the only consideration. 
A sufficient number of suggestions, 
however, are received to strengthen 
the position of the Board in approving 
the regulations as being reasonable and 
adequate. The final approval given by 
the Board takes the code for the first 
time out of the hands of industry, and 
places it in the hands of the Depart- 
ment for enforcement. 


ENFORCEMENT OF Sarety CopEs 


True enforcement cannot be secured 
unless the co-operation of industry is 
secured. Under other conditions than 
this enforcement is merely a police job. 
Enforcement of codes for the purpose 
of preventing accidents is a co-opera- 
tive proposition between industry and 
the Department with the Department 
as the director of the work and in- 
dustry’s advisor. To better under- 
stand this we must analyze the types 
of employers with which the Depart- 
ment must work. The first of these 
is the one who realizes the value of 
the safety codes of the Department 
in that they serve as a guide in de- 
termining what machines should be 
guarded and what processes should be 
changed to eliminate certain hazards. 
This type is absolutely sold on safety 
and is willing to abide by and carry 
out the provisions of the safety codes 
because it is good business to do so 
and because he knows that the pro- 
cedure under which the codes are 
developed insures that they are reason- 
able and necessary. Needless to say 
this employer welcomes the inspectors 
of the Department because he expects 
to benefit by the visit. Enforcement 
in such cases is of course secured en- 
tirely through the employer himself 
with advice from the Department, 
instead of by activity on the part of 
the Department alone. 

The second type of employer to be 
considered is the one who either has 
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been fortunate enough not to have 
many accidents of a serious nature, or 
has not had the subject of accident 
prevention presented to him in such a 
way that he sees the dollar and cents 
side of the movement. This type of 
employer does not carry out the pro- 
visions of the codes on his own initia- 
tive, but waits until the inspector 
arrives and makes recommendations. 
He is very reasonable in his attitude 
and complies with the recommenda- 
tions without any murmuring. He 
simply desires to be shown and if 
approached in the right way and 
encouraged, will soon turn into the 
first type mentioned and carry out the 
provisions of the code on his own 
initiative. 

Employer number three, who for- 
tunately is far in the minority, is the 
type which requires the use of the 
big stick before he carries out any of 
the provisions of the safety codes. 
He is the type that usually looks upon 
the inspector as an intruder and his 
recommendations as a raid on the 
treasury instead of as a friend and 
profit maker. Many of this type delay 
in complying with the recommenda- 
tions until they are brought into court 
by the Department and fined. Such 
action is the last that the Department 
desires to take, but in many cases it is 
necessary. Other employers in this 
group abide by the recommendations 
only because they know that failure 
to comply will bring drastic action. 
Enforcement, then, can truly be said 
to be a co-operative work, instead of a 
mere police job as so many believe it 
to be. 


NEED For TECHNICALLY TRAINED 
INSPECTORS 


To be in a position to properly 
advise industry as to the best methods 
of applying the provisions of the safety 
codes, a corps of trained men must 
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be provided and their work must be 
systematically done in order to reach 
all the employers in a given period of 
time. They cannot wait for a call 
from an employer for advice but, in- 
stead, offer their services at the time 
of regular visits. Some idea of the 
size of this problem can be obtained 
when it is considered that during the 
first six months of 1925, 58,739 visits 
were made, 11,193 being special in- 
spections. The Bureau of Inspection 
is the organization which supervises 
the work of carrying out the Depart- 
ment’s part of the co-operative en- 
forcement scheme. 

To be in a position to give this 
highly technical advice, the inspectors 
must have special training and ex- 
perience. The inspection force of the 
Department has not always been 
made up of such specially trained men 
but, thanks to the present Governor 
and Secretary of Labor and Industry, 
it has been professionalized. New 
appointments are made strictly on a 
basis of the capacity of the individual 
without political consideration. Most 
of the new appointees have been 
graduate engineers, and the remainder 
men with long experience. The only 
members of the old force that remain 
are those who either had the special 
qualifications when appointed or who 
have acquired the necessary knowledge 
through their inspection work. Such 
a professionalized force makes the 
employer know that he is dealing with 
men who are capable of giving him 
sound advice and counsel and who 
can be respected. 

Such service constantly causes new 
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problems to arise and it is n 

that the inspectors be furnished with 
such information as to enable them to 
handle such problems and to keep 
up-to-date with the new methods and 
practices which are being developed. 
Very carefully drawn standard practice 
sheets are being prepared, covering 
every phase of safety code enforce- 
ment. These will be revised from 
time to time as experience dictates. 
Technical papers on various phases 
of accident prevention work are dis- 
tributed to the inspectors and lecture 
courses with compulsory attendance 
are given. All of this is necessary in 
order that the inspector may always 
be in a position to render the proper 
kind of service. 

Enforcement of safety codes in 
Pennsylvania is not, therefore, a simple 
matter of police duty as one might 
expect. Code development and en- 
forcement go hand in hand as a big 
part of the Department of Labor and 
Industry’s program of co-operation 
with employers and employes in their 
larger problem of reduction of acci- 
dents. Code development furnishes 
industry with general information as 
to the best methods of removing haz- 
ards and enforcement points out the 
best way of applying such methods in 
individual establishments. The proper 
type of code development and enforce- 
ment can only result in the securing 
of the complete co-operation of em- 
ployers and employes and it is only 
through such co-operation that we can 
hope to so completely develop the 
safety idea that industry will be able 
to constantly reduce its accident rate. 
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Safety Code Enforcement in Ohio 
By Tuomas P. Kearns 


HE enforcement of the Industrial 
Commission of Ohio’s safety codes, 
insofar as it is necessary to invoke the 
authority of the law to secure com- 
pliance by the employer, rests with 
the Division of Workshops and Fac- 
tories of the Department of oe 
Relations. Under a re-organization o 
all state departments which went intd 
effect in 1921, the Department of 
Industrial Relations not only includes 
the Division of Workshops and Fac- 
tories, which was formerly under the 
Industrial Commission, but also in- 
cludes the Industrial Commission for 
Administrative Purposes, although the 
principal functions formerly exercised 
by the Industrial Commission are still 
retained by it and carried on independ- 
ently of the Department of Industrial 
Relations. Among the functions of the 
Commission is that of formulating and 
promulgating such orders as the Com- 
mission deems necessary for “the pro- 
tection of the life, health, safety or wel- 
fare of employes,” which orders “shall 
be prima facie reasonable and lawful.” 
In accordance with the powers 
vested in it, the Commission adopted 
eleven codes as General Orders on 
January 1, 1924, which gave to these 
codes the same force and effect as 
statutory law. Letters were sent to 
all employers of record, advising them 
of the adoption of these codes. The 
letter contained a return postal on 
which was printed a list of the codes 
in force and a request to the employer 
that he indicate thereon such codes as 
applied to his work and return the card 
to the Commission, whereupon they 
would send him the codes indicated. 
At the same time, the Factory In- 
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spection Force made a special effort 
to reach all employers to personally 
advise them of the adoption of these 
codes and to assist them in complying 
therewith. In most cases it was found 
that the employer was making a rea- 
sonable effort to comply with the re- 
quirements. Where the Inspection 
Force found an employer who was 
indifferent to the codes and had made 
no effort to comply therewith, a 
“special order” was issued ordering 
him to comply. Essentially this order 
was a warning, inasmuch as the special 
order simply affirmed that which was 
already legally obligatory. This was 
done in pursuance of the general 
guiding principle of the Commission 
to seek by means of persuasion rather 
than coercion to secure the co-operation 
of the employers in the application of 
the codes andthe prevention of acci- 
dents. Where persuasion fails, the 
coercive measures provided by law are 
applied. As each instance of failure 
to guard and each separate day of delay 
constitute separate and distinct vio- 
lations of the law, punishable by a fine 
of from $50 to $5000 for each violation, 
it is rarely necessary to resort to the 
courts to secure compliance. The 
enforcement thus briefly described is 
the only enforcement in the ordinary 
sense of the term. 

In addition to the direct pressure so 
brought to bear on the employer to 
comply with the safety codes and to 
carry on accident prevention, there is 
an indirect pressure which arises from 
the provisions of the Ohio Compensa- 
tion Law. A brief description of these 
will make clear the reason for their 
effectiveness. 
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Provisions oF On10 Law 


(1) In the first place, the Ohio 
Compensation Law is liberal: the 
death award is $6500; cases of tem- 
porary and permanent disability are 
compensated after the first week at a 
maximum rate of $18.75 per week; 
medical allowances are entirely ade- 
quate; many, even if not all occupa- 
tional diseases are compensated on the 
same basis as are accidents. Ob- 
viously, where a compensation law 
makes such liberal provision for em- 
ployes, the cost of having any accidents 
is high. 

(2) In Ohio an employer must 
either insure with the Industrial Com- 
mission or carry his own insurance. 
Private insurance companies are not 
permitted to do any underwriting of 
industrial risks in the state. If the 
employer carries his own insurance, 
his accident experience of course im- 
mediately and directly affects his ex- 
penditures for accidents. By the sys- 
tem of individual merit rating which 
the Industrial Commission uses, the 
employer receives the maximum effect 
of his accident experience within the 
widest limits that sound insurance 
principles permit. Thus, if an em- 
ployer has a bad experience, his rates 
tend to increase; if his experience has 
been good, the rates tend to decrease, 
ample provision being made in both 
instances to prevent violent fluctua- 
tions of the rates due to an ephemeral 
bad or good experience. The maxi- 
mum variation from the basic or 
standard rate is 50 per cent, either 
upwards or downwards, or, in other 
words, between the limits of 50-150 
per cent. 

As the law provides that the entire 
cost of operating the Industrial Com- 
mission shall be charged against the 
general budget of the state, and that 
no profits shall be made by the Com- 


mission, the insurance rates are fixed 
at a point that will just cover the com- 
pensation and medical costs. While 
this insures the lowest possible rate for 
the employer, considering the com- 
pensation and medical services which 
employes receive, the liberal provisions 
of the Ohio Law nevertheless tend to 
make fairly stiff rates. The combina- 
tion of stiff rates and individual merit 
rating furnishes a decided incentive to 
the employer not only to comply with 
the codes, but to carry on effective 
accident prevention work in general. 

(3) An amendment which became 
effective January Ist, 1924, the full 
effect of which is not yet measurable, 
but the action of which promises to be 
a factor of very great importance in 
securing compliance with the safety 
codes, is one which provides that an 
employer may be penalized from 15 
per cent to 50 per cent of the normal 
compensation award by the Commis- 
sion, if the Commission finds that the 
accident was due to the employer's 
failure to provide a safeguard specifi- 
cally required by statutory law or 
the safety codes. Against this loss he 
cannot insure excepting by providing 
the required safeguards. In a death 
case, the penalty may be $3250; in a 
permanent total disability it may be 
$15,000, or more. 

If, as has been repeated so often, it 
is necessary to touch the employer's 
money nerve in order to get him to do 
effective accident prevention work, 
then certainly the provisions of the 
Ohio Compensation Law should get 
results. As a matter of fact, though 
adequate statistics are not available, 
such evidence as is at hand clearly 
indicates that about the same amount 
of compensation is being paid at present 
as was paid a few years ago, notwith- 
standing that (a) employment has 
increased, (b) awards have been in- 
creased by somewhat more than 2 
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per cent; (c) the Compensation Law 
has been extended to include employers 
of three or more employes, where for- 
merly only those having five or over 
had to insure. This one change alone 
added several thousand new risks to 
a list that has constantly increased 
since the very beginning of compensa- 
tion in Ohio. Despite the increased 
number of employes, the increased 
awards and the additional risks, com- 
pensation has remained at about the 
same level, thus clearly indicating that 
a definite improvement has taken place. 
That this is a fact is borne out by the 
factory inspection force, who report 
greatly improved conditions to-day 
as compared with five years ago in all 
of the factories which they visit. 

The Insurance Rating Department 
has also observed a constant downward 
tendency in the rates of the various 
classifications, notwithstanding the fac- 
tors mentioned which would naturally 
operate to increase the rates. This 
downward tendency reflects the im- 
proved experience of the individual 
concerns making up the classification. 
For instance, the foundry rate was 
$1.60 per $100 of payroll in 1920 and 
only $1.10 in 1925. If the increased 
awards which became effective in 1924 
were considered, which raised awards 
somewhat more than 25 per cent, the 
reduction would be from a $2.00 rate 
to $1.10. Machine shop rates, which 
were $1.25 in 1920 are $.85 in 1925. 
It should further be noted in this con- 
nection that wages are, if anything, 
somewhat lower to-day than they were 
in 1920, so that if it were possible to 
make allowance for this factor, the 
results would be even more favorable 
than shown above. 


EmPLOYER-EMPLOYE COMMISSION 
CONFERENCES 


In the earlier part of this article 
mention was made of the effort of the 


Commission to get results through 
co-operation rather than through co- 
ercion. As special efforts have been 
made in this direction with excellent 
results, a résumé of the Commission’s 
practices in this direction may prove 
helpful to others. Since the Industrial 
Commission Act of Ohio first went 
into effect, over a decade ago, there 
have been many changes made in the 
law,—strengthening, clarifying, broad- 
ening and making it more effective 
generally. These changes, almost with- 
out exception, have originated at con- 
ferences of employe and employer 
representatives sitting with the Com- 
mission at a meeting which is always 
held prior to each session of the State 
Legislature. Here employer and em- 
ploye representatives put forward their 
proposals. By concessions and com- 
promises an agreement is reached that 
certain changes in the Compensation 
Law shall be jointly recommended to 
the Legislature for enactment. These 
“‘agreed-on proposals” have invariably 
been enacted by the Legislature. 
Thus, owing to the good judgment, 
vision and leadership of the members 
of the Industrial Commission, partic- 
ularly the Chairman, and the Secretary 
of the Ohio Federation of Labor and 
the Secretary of the Ohio Manufac- 
turers Association, the Ohio Compensa- 
tion Law has been gradually made into 
an ever more perfect instrument for 
the protection of employes and em- 
ployers. 

The same method of employer- 
employe-Commission conferences has 
been used in the formulation of the 
safety codes. In addition, these codes 


are given public hearings in the prin- 
cipal cities before their final adoption, 
thus giving employers and employes 
the greatest opportunity of making 
them perfect before their adoption. 
As a result of this method it is im- 
measurably easier to get the co-opera- 
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tion of employers and employes in the 
application of the safety codes than 
would otherwise be the case. 

This spirit of co-operation has pro- 


- gressed to a point where the employers 


have agreed that one per cent of the 
premium which they pay to the Com- 
mission shall be used for the main- 
tenance of a Division of Safety and 
Hygiene, functioning immediately and 
directly under the control of the Com- 
mission, whose duty it will be to carry 
on scientific research into accident 
causes and to elaborate and carry out 
far-reaching measures for their pre- 
vention. The formulation of new 
codes and the revision of those in 
effect will also be part of their work. 
This Division is already well organized. 
There is a superintendent and assistant 


in general charge of the work; a statisti- 
cal department is commencing to as- 
semble the vast mass of material at 
hand; six safety engineers, all of them 
with years of experience in large facto- 
ries and among them specialists in elec- 
trical, mechanical, steel and rubber 
hazards, are in the field, located at 
strategic points in the state; construc- 
tion, mine and other safety specialists 
will be added, as well as a medical 
staff to advance industrial hygiene. 
Once more the old problem of reducing 
industrial accidents is to be attacked 
by a state department—but with a 
difference, a difference that the experi- 
ence of the Commission has at least 
justified the trial of—the use of per- 
suasion instead of coercion to secure em- 
ployer-employe co-operation for safety. 
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Enforcement of Industrial Codes in Massachusetts 


By M. Jonnson 
Assistant Commissioner, Department of Labor and Industries, Commonwealth of Massachusetts 


ASSACHUSETTS was the pio- 

neer in this country in factory 
legislation. It was the first state to 
appoint factory inspectors (1867); the 
first to establish a permanent bureau 
for the investigation of labor conditions 
(1869) ; and one of the first to create an 
industrial commission with authority 
to prescribe standards for protecting 
employes in industrial establishments 
from health and accident hazards. 

In 1877, Massachusetts enacted the 
first American law requiring factory 
safeguards. This measure has served 
as the basis for much of the subsequent 
legislation for the prevention of acci- 
dents in factories and workshops. It 
provided that the belting, shafting, 
gearing, drums, and all machinery hav- 
ing movable parts in factories, work- 
shops, mechanical and mercantile es- 
tablishments, if so placed as to be dan- 
gerous to employes while engaged in 
their ordinary duties, should be securely 
guarded as far as practicable. 

From time to time other specific 
safety provisions were added to the 
statutes. With the establishment of 
the State Board of Labor and Indus- 
tries in 1913, the first general enabling 
act was passed definitely conferring 
upon the Board authority to formulate 
and enforce safety rules and regulations. 
These powers were at first exercised 
jointly by the Labor Board and the 
Industrial Accident Board. In 1916, 
the law was amended by transferring 
the entire responsibility for this work to 
the State Board of Labor. Three 


years later, when the Labor Board was 
abolished, this authority, with the other 
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functions of the Board, was transferred 
to the present Department of Labor 
and Industries. 


Tue Law 


Broad powers with respect to the 
establishment of industrial codes are 
conferred upon the Department. In 
addition to the enforcement of specific 
labor laws enacted by the General 
Court, the Department is vested with 
certain powers which are virtually of a 
legislative nature. The Department is 
authorized and required to make “rea- 
sonable rules, regulations and orders 
applicable either to employers or em- 
ployes or both, for the prevention of 
accidents and the prevention of indus- 
trial and occupational diseases.” 

Provision for rules dealing with cer- 
tain specific subjects is made elsewhere 
in the statutes. There is requirement 
that “every factory, workshop, manu- 
facturing, mechanical and mercantile 
establishment shall be well lighted, 
well ventilated, and kept clean and free 
from insanitary conditions according 
to reasonable rules and regulations 
adopted by the Department with ref- 
erence thereto.” The Department is 
also required by law to make rules regu- 
lating the employment of women in 
core rooms of foundries. 

The rules when adopted by the Com- 
missioners of the Department have the 
force of law. The statutes provide 
that no person shall violate any reason- 
able rule, regulation, order or require- 
ment made by the Department, and 
that if any person does so violate such 
a rule or regulation, he shall be pun- 
ished by a fine of not more than one 
hundred dollars. The authority of the 
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Department in this respect has been 
upheld by the Attorney General in an 
opinion given in May, 1921. 


PROCEDURE 


In order to make it possible to utilize 
expert knowledge in the preparation of 
a code, the law provides for the appoint- 
ment of a committee on which em- 
ployers and employes shall be repre- 
sented to make investigation of the 
matters under consideration and to 
recommend rules and regulations to the 
Commissioners of the Department. 
While the law does not specifically 
state that there shall be an equal 
number of employer and employe rep- 
resentatives on the committees, that 
presumably is the intent. In addition 
to representatives from the trade, these 
committees usually include in their 
membership, experts in _ industrial 
health or in accident prevention work; 
as safety engineers, representatives of 
casualty insurance companies, indus- 
trial physicians, and specialists in the 
subject involved. Although it would 
appear from the wording of the statute 
that the Department is free to establish 
safety regulations without the agency 
of a committee, it is the practice in 
every instance to appoint a committee 
for this purpose. 

Establishment of a code committee 
is usually the result of some investiga- 
tion conducted by the Department, or 
of conditions encountered in the in- 
spection work and inadequately cov- 
ered by existing law. If the proposed 
rules are to deal with conditions pecul- 
iar to a given industry, it is the prac- 
tice in appointing a committee to ask 
for representation from the organized 
branches of the industry where such 
organization exists. In connection 


with the preparation of rules for the 
painting trades, for instance, employer 
and employe representation was se- 


cured from the Society of Master House 


Painters and Decorators of Massachu- 
setts, and the Massachusetts State 
Conference Brotherhood of Painters, 
Decorators, and Paper Hangers of 
America respectively. The chairman 
of the committee was an industrial 
physician, especially acquainted with 
occupational toxicology. On the com- 
mittee appointed to recommend rules 
and regulations for the lighting of in- 
dustrial establishments, there were 
electricians, engineers, officers of in- 
surance agencies, oculists, and as chair- 
man, an illuminating engineer. 

Under the law it is the five commis- 
sioners of the Department, the Com- 
missioner, Assistant Commissioner, and 
Associate Commissioners, who appoint 
the code committees and adopt the 
rules and regulations. The Commis- 
sioners are not bound by the findings of 
the code committees. They may alter 
or modify the recommended regula- 
tions, or adopt independent rules if 
they see fit. The committee is an 
advisory body to assist the Department 
in work requiring specialized experience 
and technical knowledge of industrial 
processes and occupational hazards. 
As a matter of fact the standards pro- 
posed by the code committees invari- 
ably constitute the basis for the rules 
and regulations adopted by the De- 
partment. 

Certain requirements have to be met 
before the rules become effective. Be- 
fore the Commissioners adopt rules 
they must give a public hearing upon 
the proposed regulations. After the 
adoption of the rules, they must be 
published in the press at least thirty 
days prior to the date they go into 
effect. To insure that the rules 
adopted by the Department are “rea- 
sonable,” provision is made for an 
appeal, first to the Associate Commis- 
sioners of the Department, then to the 
Superior Court. The Court is author- 
ized to annul any order if it is found to 
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exceed the authority of the Depart- 
ment. No appeal of this nature, how- 
ever, has ever been taken. 


NATURE or CopEs 


The authority granted by the De- 
partment to issue rules and regulations 
for the protection of the health and 
safety of workmen makes possible pro- 
vision for safeguards against industrial 
hazards which could not be reached by 
general statutory requirements. It 
also makes possible the adjustment of 
the regulations * for industry to meet 
changing industrial conditions. The 
same authority exists for the revision of 
tules as for their adoption in the first 
instance. Adoption of an industrial 
code, however, does not necessarily 
mean that new restrictions are placed 
upon industry. It means usually that 
existing requirements have been made 
clear and specific. Codes are direc- 
tions explaining how some of the general 
provisions of the labor laws are to be 
applied in particular industries or opera- 
tions. For example, the law requires 
that employes in industrial establish- 
ments shall be protected from accident 
hazards. The methods for providing 
such protection are frequently too 
complex or too technical to be treated 
in detail in the statutes. The guarding 
of machinery, for instance, requires not 
only specific knowledge, but detailed 
provisions for different types of machin- 
ery. The specifications for guarding 
woodworking machinery are quite dif- 
ferent from those for punch press tools. 


Copgs ApopTten 


Acting under the authority conferred 
by statute, the Department of Labor 


* Another important consideration in connec- 
tion with industrial codes is that they establish 
uniformity in inspection procedure. 

*In addition to the codes specified above, the 
Department has issued certain requirements 
which, although not definite codes, bear some 
resemblance to the rules and regulations; as the 


and its predecessor, the State Board of 
Labor, have adopted a number of in- 
dustrial codes. General safety rules 
and regulations and machinery stand- 
ards were adopted in March, 1917. 
They became effective with respect to 
certain provisions in three successive 
years, March, 1918, 1919 and 1920 
respectively. These rules deal with 
power control transmission; the use of 
belt shifters, couplings and collars; the 
safeguarding of shafting, gears and 
sprocket wheels; control of set screws, 
keys and key seats; the protection of 
balance and fly wheels; and the con- 
struction of suitable rails and stair 
treads. 

Another important set of rules of a 
general nature are those for the pre- 
vention of accidents in building opera- 
tions. These make specifications as to 
supports for staging and scaffolding, 
provisions for guard rails, ladders and 
stairways, protection of floor openings, 
and provision for lighting and for tem- 
porary toilet and washing facilities on 
building operations. 

Other codes adopted by the Depart- 
ment are rules and regulations govern- 
ing compressed air work; those for 
safeguarding at point of operation 
woodworking machinery and power 
press tools; rules and regulations for 
toilets in industrial establishments; 
those relating to safe and sanitary con- 
ditions in foundries and the employ- 
ment of women in core rooms; rules and 
regulations pertaining to the painting * 
business; and a lighting code for fac- 
tories, workshops, manufacturing, me- 
chanical and mercantile establishments. 
requirements for the care of employes injured or 
taken ill in industrial establishments, recom- 
mendations relating to the prevention of anthrax 
and for safety in the manufacture of benzene 
derivatives and explosives. 

‘The code for the painting business has re- 
cently been revised. The new rules for the 
painting trades will go into effect in January, 
1926. 
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The majority of these codes were 
adopted before the model safety codes 
formulated under the direction of the 
American Engineering Standards Com- 
mittee were issued. The more recent 
codes—those relating to safeguarding 
woodworking machinery and power 
press tools, and the lighting code—have 
been influenced to some extent by the 
national codes. It is desirable that 
there should be closer correspondence 
with the Federal standards in the 
interest of greater uniformity among 
the various states and in the interest of 
securing for the individual state the 
advantages of the most expert knowl- 
edge on these subjects. 


ENFORCEMENT 

Since the codes have the force of 
statute law, the same penalty of pros- 
ecution for non-compliance can be 
invoked to support these regulations as 
in the case of specific legislation. In 
either case, however, that is a last re- 
sort. The successful application of the 
codes depends far less upon police work 
than upon educational work, voluntary 
co-operation, and constructive inspec- 
tion and investigation. 

The makeup of the code committees, 
in part from representatives of the 
organized branches of the industry for 
which rules are to be established, as- 
sists materially in this connection. It 
helps in securing the co-operation of the 
industry in the establishment of the 
rules. It helps also in the educational 
work which is essential for the success- 
ful application of the rules after they 
have been adopted. This co-operation 
comes largely through the dissemina- 
tion of information regarding the rules 
among the members represented and 
through enlisting their support. 

If the code is one which formulates 
specifications for guarding machinery 
of a certain type, the Department en- 
deavors to secure the co-operation of 


the manufacturers of these machines in 
equipping their products with the re- 
quired safety devices before they are 
put on the market. The response to 
these efforts has been gratifying. 
Many manufacturers now equip their 
machines with belt shifters, guards for 
gears and sprockets, and point of opera- 
tion guards. This is true of the man- 
ufacturers of many types of machinery, 
but particularly of the textile line. 

Valuable assistance is also given by 
the various agencies engaged in pro- 
moting industrial safety work, the 
liability insurance companies and the 
state and local safety committees. 
Through their activities, greater inter- 
est has been stimulated among em- 
ployers in the avoidance of accidents 
and in recognizing the importance, as a 
matter of enlightened selfishness, of 
equipping their plants with adequate 
safety appliances. ‘This paves the way 
for the acceptance of the Department's 
requirements for the prevention of 
health and accident hazards. 

A great deal of educational work is 
essential in applying new rules. This 
is recognized in the law through the 
provision for a public hearing, and for 
the publication of the rules a month 
prior to the date they become effective. 
The Department, however, does not 
confine its work to carrying out these 
requirements. Copies of the rules are 
printed and distributed widely through- 
out the industry affected. Press re- 
leases explaining the essential provi- 
sions of the codes are sent to papers in 
the sections where the industry is lo- 
cated. Sometimes radio talks are 
given to interest employes in the gen- 
eral subject of industrial safety and 
their part in promoting this work. 


INSPECTION 
The greater part of the educational 
work, however, is that performed by 
the industrial inspection staff—the 
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agency through which the Department 
enforces the safety codes as well as the 
general labor laws. There are thirty- 
six inspectors for this work including 
the chief inspector and four building 
inspectors, whose work is confined to 
inspection and investigation in con- 
nection with building operations. The 
other inspectors work in connection 
with the general labor laws and indus- 
trial codes. Several have had training 
in industrial health work. There are 
two physicians among the number. 
Their duties are the same as those of 
the other inspectors except when they 
areemployed on a study of occupational 
diseases. Each inspector is assigned to 
a certain district and is responsible for 
the regular inspection work in that 
district. 

This work involves much more than 
examination of machinery in industrial 
establishments and observation of gen- 
eral working conditions. That is the 
routine side of inspection. Construc- 
tive inspection work calls for definite 
assistance in the elimination of indus- 
trial hazards and stimulation of interest 
in accident prevention work. To ac- 
complish this, the inspectors must be 
thoroughly acquainted with the stand- 
ards for safeguarding machinery of the 
various types in use in industry and 
must be familiar with safe methods of 
operation employed in plants similar 
to the ones inspected. 

In connection with their accident 
prevention program the inspectors 
assist in forming plant safety commit- 
tees. They give talks on safety to 
factory foremen and mechanics, em- 
phasizing the need of instructing new 
workmen in the safe operation of their 
machines, and the importance of induc- 
ing workmen to use the safety equip- 
ment provided. When new rules have 
been adopted, the inspectors explain 
their provisions to representatives of 


the plants in their districts affected by 


the orders, pointing out what changes 
will be necessary to meet the code 
requirements. Whenever extensive 
alterations or new construction is 
required to meet the specifications, 
reasonable time is always allowed in 
which to make these adjustments, the 
length depending upon the nature and 
extent of the changes involved. Re- 
inspection visits are made to ascertain 
how the work is progressing and whether 
all the requirements are met. 

Although it is necessary in some in- 
stances to institute court proceedings 
in order to secure compliance, the great 
majority of employers co-operate with 
the Department in carrying out the 
code provisions. For the year ending 
November 30, 1924—the most recent 
period for which these data are avail- 
able—there were 382 cases entered for 
prosecution. Of this number only 
eleven involved failure to comply with 
code requirements. 


INVESTIGATION OF ACCIDENTS 


An important branch of the Depart- 
ment’s safety work which has a direct 
bearing upon the preparation and 
application of the safety codes is the 
systematic investigation of industrial 
accidents conducted by the inspection 
staff. Through arrangements with the 
Department of Industrial Accidents,’ 
a daily record is secured of the accidents 
in industry. These lists are then 
examined and the cases selected for 
inquiry assigned to inspectors in the 
districts where they occurred. The 
type of industrial accidents studied by 
the Department are those that come 
within the following classification : fatal 
accidents; permanent disabling injuries; 
injuries to minors under eighteen years 


5In Massachusetts the Workmen’s Compen- 
sation Law is administered by the Department of 
Industrial Accidents which is entirely separate 
from the Department of Labor and Industries 
which enforces the general labor laws. 
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of age; accidents occurring in the build- 
ing trades; accidents occurring in 
establishments having an unusually 
high frequency rate; and occupational 
diseases 


During the past fiscal year,’ 797 
industrial accidents and 132 cases of 
occupational disease were investigated 
by the Department. This year, a 
special study has been made of the 
2965 industrial injuries to minors under 
eighteen years of age for the year end- 
ing June 30, 1924.’ 

In connection with accident investi- 
gations, the inspectors ascertain the 
following facts: name and address, age 
and length of employment of injured 
employe; nature, place, extent and 
cause of accident; if on a machine, kind 
of machine, whether of recent construc- 
tion, whether guards were provided and 
used; and how the accident occurred. 
Accidents of a serious nature, due to 
inadequate or faulty machine guards, 
are brought to the attention of the 
manufacturers of the machines in 
question. This is done even when their 
place of business is outside the Com- 
monwealth.*® 

The purpose of the investigation is to 
ascertain whether the accident resulted 
from violation of existing law or rules, 
and if not, what action is necessary to 
prevent recurrence. In this way the 
work of the inspectors may serve as the 

* The year ending November 30, 1924. 

7 These data are secured from the Department 
of Industrial Accidents whose fiscal year ends 
June 30th. 

8 A recent instance is that of an English con- 
cern manufacturing extractors used by some of 
the Massachusetts laundries. These extractors 
were not equipped with suitable cover guards and 
constituted an accident hazard to employes. 
The Department wrote to the manufacturers 
urging them to provide guards on the extractors 
before sending the machines from their plant. 
They replied that they were taking up the mat- 
ter with their local representatives and stated 
they would arrange to have all of their machines 
for delivery in the United States fitted with 


covers. 


basis for instituting new code require- 
ments. 

Some indication of what the propor- 
tion code enforcement represents in the 
general safety work of the Department 
may be gained from the following 
figures. In connection with the in- 
spection work of the previous year 
there were 14,531 orders issued calling 
for compliance with labor laws and 
regulations. Of this number, 1980 had 
to do with guarding machinery; 1799 
with building operations; and 1433 
with the lighting code. That is, the 
orders concerning code requirements 
represented more than one-third of all 
the orders issued. 


Errect or CopEs 


What has been the effect of the codes 
on the accident frequency rate? No 
study has been made by the Depart- 
ment to determine this result. To do 
this it would be necessary to know from 
year to year the number of man hours 
of exposure to specific industrial haz- 
ards. In the absence of specific data 
of this nature bearing on the subject, 
however, the general indication is that 
the codes have contributed materially 
to the reduction of accidents in indus- 
try. Following the adoption of the 
machinery standards, and the codes 
dealing with specific point of operation 
hazards, there has been a marked de- 
crease in the number of accidents these 
regulations were designed to prevent. 

The section of the machinery stand- 
ards regulations requiring encasing or 
otherwise guarding transmission shaft- 
ing and covering inrunning gears and 
sprockets became operative March 20, 
1918; the requirements for safeguarding 
belts and pulleys, on March 20, 1919; 
and the provisions relating to main 
power control, on March 20, 1920. 

For the year ending June 30, 1918, 
the total number of tabulatable in- 
dustrial injuries as reported by the 
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Industrial Accident Department was 
77,505. This included 19,640 accidents 
due to machinery. Of this number, 
16,113 were accidents at the point of 
operation. There were 934 on gears; 
743 on belts; and 91 on projecting set 
screws, keys and bolts. The following 
year, total tabulatable injuries were 
67,240 and the number of machine 
accidents 18,490. Of this number, 
14,764 were accidents at the point of 
operation; 711 were on belts, 702 on 
gears and 49 on set screws and bolts. 
For the year ending June 30, 1920, the 
total number of tabulatable injuries 
was 65,488. Of this number, 15,307 
were caused by machinery. 

By this time all of the provisions of 
the machinery standards were in effect. 
It should be noted also that the period 
under consideration, June 30, 1917 to 
June 30, 1920, was one of increasing 
employment, especially in the metal 
There was, however, through- 
out this period and particularly during 
1920, a substantial reduction in the 
number of machinery accidents. The 
number of gear accidents in 1920 
dropped to 563. When in 1922 the 
total number of tabulatable injuries 
fell to 51,109—due in part to the reduc- 
tion in employment—there were 381 
accidents on gears. When with in- 
creasing employment the number of 
tabulatable injuries advanced to 60,439 
in 1924, there was a further reduction to 
859 in the number of gear accidents. 
During the period from June 30, 1917 
to June 30, 1924, there was a reduction 
in the total tabulatable injuries of 22 
per cent. For the same period the 
reduction in gear accidents was 62 
per cent. 

The woodworking rules became effec- 
tive in October, 1920, and the punch 
press regulations in February, 1923. 
Both codes deal with point of operation 
hazards. In 1920 the Department of 
Industrial Accidents for the first time 


presented figures showing the mechani- 
cal cause for specific injuries. For the 
twelve-month period ending June 30, 
1920, there were 217 permanent partial 
disability accidents on woodworking 
machinery and 333 specific® cases in the 
metal working trades. As punch press 
machinery is responsible for nearly all 
the accidents in metal working, these 
figures may be taken as an indication of 
the injuries from this source. The 
corresponding figures for 1921, 1922, 
1923 and 1924 are: woodworking 
machinery 169, 180, 224, 190; metal 
working machinery 285, 189, 284, and 
237. It should be remembered in 
considering these figures that 1921 and 
1922 were periods of employment de- 
pression, while 1923 and 1924 were 
periods of increasing employment. 
The proportion *° of total tabulatable 
injuries represented by woodworking 
machinery in 1920 and 1924 are 2.5 
and 2.1; and for metal working ma- 
chinery 7.5 and 4.4 respectively. 

Since the adoption of the codes, 
point of operation accidents have 
materially decreased, and in the case of 
accidents on woodworking machinery, 
there has been a marked reduction in 
the degree of severity “ of the accidents 
sustained. This is substantiated by 
the experience of the Department of 
Industrial Accidents as well as by the 
reports of inspectors of the Department 
of Labor and Industries. The indica- 
tion is that the codes have contributed 


® Specific injuries on woodworking and punch 
press machinery are quoted here for point of 
operation only. 

1° The total number of specific injuries from all 
causes was reduced 23 per cent from 1920 to 1924. 

! One illustration of this is in the accidents on 
wood jointers and planers. The rules require 
the substitution of cylindrical heads in place of 
square heads on hand fed planes and wood 
jointers. Accidents on these tools now involve 
at most the loss of the tips of the fingers, whereas 
formerly they meant the loss of the entire fingers 
or part of the hand, 
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directly to this result. The primary 
purpose of the inspection work, how- 
ever, is not so much to ascertain the 
effect of the codes as to assist in putting 
them into operation and to insure their 
enforcement. 

The various agencies utilized for the 
enforcement of the codes are those just 
described—education, co-operation, 
inspection and_ investigation. The 
success of the codes, however, goes back 
to more fundamental matters. There 
are many problems involved. In the 
first place the effectiveness of the codes 
is dependent upon the care, intelligence 
and impartial judgment with which the 
personnel of the code committees is 
selected. The codes are industrial 


laws. They affect powerful interests, 
If these interests are allowed to domi- 
nate the committees, the resulting 
codes will fail to afford the full protec. 
tion intended. Again, if the standards 
for the inspection service are low—if 
any considerations other than the 
public welfare determine the appoint- 
ment of members of the inspection 
staff—then there will be failures on the 
enforcement side. In the final analysis, 
the success of the codes—their effec- 
tiveness per se and the effectiveness of 
their enforcement— is conditioned upon 
the kind of labor officials who choose the 
members of the code committees, and 
establish the standards and qualifica- 
tions for the inspection service. 
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Safety Code Enforcement in California 


By Jonn A. McGtitvray 
Chairman, Industrial Accident Commission of the State of California 


HE problem of how to prevent 

industrial accidents in California 
has received a great deal of attention 
since 1916, when the first set of safety 
orders of the Industrial Accident 
Commission were adopted. 

By the provisions of Chapter 176, 
Statutes of California, 1913, the legis- 
lature delegated to the Industrial 
Accident Commission the power, after 
hearing had upon its own motion or 
upon complaint, by general or special 
orders, rules or regulations, to declare 


» and prescribe what safety devices, 


safeguards or other means of protection 
shall be well adapted to render the 
employes of every employment and 
place of employment safe, and to fix 
such reasonable standards and to 
prescribe, modify and enforce such 
reasonable orders for the adoption, 
installation, use, maintenance and 
operation of safety devices, safeguards 
and other means or methods of protec- 
tion—which shall be as nearly uniform 
as possible—as may be necessary to 
carry out the laws and orders relative 
to the protection of the life and safety 
of employes in employments or places 
of employment. ‘This authority car- 
ried with it the right to fix and order 
such reasonable standards for the 
construction, repair and maintenance 
of places of employment as will render 
them safe. 

By this law the Commission has 
power to require the performance of 
any other act which the protection of 
the life and safety of the employes and 
their place of employment may reason- 
ably demand. The Commission also 
has the power to declare and prescribe 
the general form of industrial injury 


reports and all necessary information 
in connection with the same, necessary 
for the proper enforcement of the 
safety orders. 


Meruop EmMpLoyep 


The method by which safety orders 
are adopted by the Industrial Accident 
Commission are as follows: First, a 
time and place for the holding of a 
hearing for the purpose of considering 
and issuing the safety orders is fixed. 
Notice of such hearing is published in 
several papers of general circulation 
throughout the state of California. 
It is provided by law that no defect or 
inaccuracy in such notice or in the 
publication thereof shall invalidate 
any general order issued by the Com- 
mission after the hearing has been 
held. Second, when the Commission, 
after the hearing either upon its own 
motion or upon complaint, shall have 
found that any employment or place of 
employment is not safe, or that the 
practices, or means or methods of 
operation or processes employed or 
used in connection therewith are un- 
safe or that adequate protection for the 
life and safety of employes in such 
employment or place of employment 
has not been furnished, it is empowered 
to promulgate such order relative 
thereto as may be necessary to render 
such employment or place of employ- 
ment safe, and that will protect the 
life and safety of the employes in such 
employment and place of employment. 
The law provides that this order may 
direct that such additions, repairs, 
improvements or changes be made and 
such safety devices and safeguards be 
furnished, provided and used as are 
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reasonably required to render such 
employment or place of employment 
safe; and compliance with this order, 
within the time specified, is made 
mandatory, except that the Commis- 
sion may, upon application of any 
employer or other person affected by 
the order, grant such time as may 
reasonably be necessary for compliance 
and may extend the time for such 
compliance when it is found to be 
necessary. 

Whenever the Commission shall 
learn or have reason to believe that 
any employment or place of employ- 
ment is not safe or is injurious to the 
welfare of any employe it can, of its 
own motion, or upon complaint, sum- 
marily investigate the condition, with 
or without notice of hearings and, after 
a hearing had, may enter and serve 
such order as may be necessary to 
correct the condition found. 

The orders of the Commission are 
reviewable by the courts on certiorari 
only. Whenever it is found that the 
condition of any employment or place 
of employment, or the operation of any 
machine, device, apparatus or equip- 
ment shall constitute a serious menace 
to the lives or safety of persons about 
it, the Commission may apply to the 
superior court of the county in which 
such place of employment, machine, 
device, apparatus or equipment is 
situated, for an injunction restraining 
the use or operation of such equipment 
until such condition shall be corrected. 
The application for injunction must be 
supported by sufficient affidavits or 
other evidence showing that the use 
or operation constitutes a menace, but 
no bond is required from the Commis- 
sion as a prerequisite to the granting 
of any restraining order. 

When, in the opinion of the Indus- 
trial Accident Commission, a place of 
employment, machinery, apparatus, 
device or equipment is in a dangerous 


condition or is not properly guarded, 
or is dangerously placed, the Commis- 
sion has the power to prohibit the use 
thereof. This prohibition is evidenced 
by a notice to that effect which is 
attached to the machine, device or 


apparatus, and must remain there | 


until removed by authorized repre- 
sentatives of the Commission after 
the particular equipment or place of 
employment is made safe and the 
required safeguards or safety appli- 
ances are provided, the use of such 
premises or equipment being prohib- 
ited while the notice remains. 

By amendment adopted by the 
Legislature in 1925' every employer, 
workman or other person who, after 
the notices are attached, uses or oper- 
ates such place of employment, ma- 
chine, device, apparatus or equipment 
before the same is made safe and the 


required safeguards or safety appliances | 


or devices are provided, or who de- 
faces, destroys or removes any such 
notice without the authority of the 
Commission, is guilty of a misde- 
meanor. 

The law provides that every order 
of the Commission, its rules and regu- 
lations made and entered, shall be 
admissible as evidence in any prosecu- 
tion for the violation of any of the 
provisions of such orders or rules, and 
shall in every such prosecution be 
conclusively presumed to be reason- 
able and lawful and to fix a reasonable 
and proper standard and requirement 
of safety unless prior to the institution 
of the prosecution for violations of such 
order or rule proceedings for a rehear- 
ing thereon or a review thereof shall 
have been instituted. 

Every employer, employe or other 
person who, either individually or 
acting as an officer, agent or employe 
of a corporation or other person, shall 
violate any safety provision or shall 

i Chapter 383, Stats. 1925. 
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Saretry Cope ENFORCEMENT IN CALIFORNIA 


fail or refuse to comply with any such 
provision or part thereof, or who, 
directly or indirectly, knowingly in- 
duces another to so fail or refuse to 
comply, is guilty of a misdemeanor, and 
in any prosecution for the offense it 


| shall be deemed prima facie evidence 


of a violation that the accused has 
failed or refused to comply with any 
order, rule, regulation or requirement 
of the Commission relative thereto, 
and the burden of proof rests upon the 
accused to show that he has complied 
with the safety provision. 


ActuaL ACCOMPLISHMENTS 


In addition to the foregoing, the 
legislature has provided by general law 
for the regulation by the Industrial 
Accident Commission of the construc- 
tion, operation and maintenance of 
elevators in buildings during the course 
of construction;* the regulation of 
scaffolding for the protection of work- 
men;* the regulation of temporary 
floors in buildings in the course of con- 
struction; and the regulation of 
passenger and freight elevators.® 

Under the general authority given to 
the Commission by the legislature 
under the provisions of Chapter 176, 
Stats. of 1913, above cited, there have 
been promulgated nineteen sets of 
general safety orders and three safety 
tules, as follows: 


Air Pressure Tank safety orders. 
Boiler safety orders. 

Electrical safety orders. 
Electrical Station safety orders. 
Elevator safety orders. 

Engine safety orders. 


*Chapter 275, Stats. 1913, as amended by 
Chapter 332, Stats. 1921. 

*Chapter 48, Stats. 1913, as amended by 
Chapter 333, Stats. 1921. 

‘Chapter 107, Stats. 1909, as amended by 
Chapter 590, Stats. 1911, and Chapter 334, 
Stats. 1921. 

‘Chapter 74, Stats. 1917, as amended by 
Chapter 330, Stats. 1921. 
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General safety orders. 

General Construction safety orders. 

General Construction safety orders for 
the use of explosives. 

General Petroleum Industry safety or- 
ders. 

Laundry safety orders. 

Logging and Sawmill safety orders. 

Mine safety orders. 

Mine Fire Control safety orders. 

Quarry safety rules. 

Safety Rules for gold dredges. 

Shipbuilding safety orders. 

Steam Shovel and Locomotive Crane 
safety orders. 

Trench Construction safety orders. 

Tunnel safety rules. 

Window Cleaning safety orders. 

Woodworking safety orders. 


In addition to the above the Commis-. 
sion has issued four advisory pamphlets 
covering “Elementary First Aid In- 
struction for Employes in Industry,” 
“Hazards in the Dry Cleaning In- 
dustry,” “Hazards Ordinarily Found 
in Garages and Automobile Service 
Shops” and “Organization of Safety 
Committees in Industry.” The above 
orders, while not codified, have to all 
intents and purposes the effect of a 
safety code. 

The basis of the safety orders in 
California are, more or less, the stand- 
ards set in some prior state or national 
code, proposed or adopted by the U. 
S. Bureau of Standards, the American 
Society of Mechanical Engineers, the 
American Engineering Standards Com- 
mittee or like organizations. The 
modifications necessary to the local 
conditions are, in general, of no great 
significance and uniformity is not 
altogether lost; as, for example, the 
adoption by reference of the American 
Society of Mechanical Engineers’ Boiler 
Construction Code, which is made a 
part of the Commission’s Boiler Safety 
Orders. 

It is the belief of the present Indus- 
trial Accident Commission of California 
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that safety codes are generally to be 
regarded as construction standards and 
that the proper method of enforcement 
requires co-operation with manufac- 
turers of machinery and equipment. 
In stressing this the Commission is 
meeting with some measure of success, 
as certain correspondence given here- 
with will indicate. The Department of 
Safety of the Industrial Accident Com- 
mission, on the subject of standardiza- 
tion of color markings on compressed 
gas equipment cylinders, manifolds 
and hose, recently wrote to the 
American Engineering Standards Com- 
mittee, of New York City, as follows: 


We are attaching copy of minutes of the 
Industrial Accident Commission for 
meeting held May 6th, 1925, at which 
time it was resolved to formally request 
the American Engineering Standards 
Committee to undertake the standardi- 
zation of color markings for oxy-acetylene 
equipment and similar equipment ap- 
plicable to gas containers, manifolds and 
hose. This request supplements our 
letter of May 2nd and is in line with your 
suggestion of April 9th, in which you 
stated that the State Industrial Accident 
Commission would be classified as en- 
titled to initiate a project. 

We believe that the matter is of great 
importance and we will be pleased to have 
you notify us as to what action the com- 
mittee cares to take in the matter. 


The American Engineering Stand- 
ards Committee replied to the foregoing 
letter as follows: 


Your request of May twelfth was con- 
sidered by the Safety Code Correlating 
Committee which met the day before the 
last meeting of the American Engineering 
Standards Committee. After a long dis- 
cussion, it was decided to recommend to 
the American Engineering Standards 
Committee that a thoroughly representa- 
tive conference be called to consider the 
proposal for the standardization of color 
markings for gas cylinders, and also the 
question of standardization of valve 


threads for such cylinders. The latter 
subject has been proposed by the War 
Department. 

This recommendation was considered 
by the American Engineering Standards 
Committee the following day, at which 
time representations were made to the 
Committee by representatives of the 
Compressed Gas Manufacturers’ Associa- 
tion and the International Acetylene 
Association that the producers were not 
at present prepared to enter into the 
proposed undertaking. After a long dis- 
cussion the Committee decided not to 
undertake the calling of a conference at 
this time. 

It would of course be fruitless for the 
American Engineering Standards Com- 
mittee to attempt to launch the work 
through a conference until such time as 
the manufacturers are willing to partici- 


pate in a conference of the kind, since the | 


work of national standardization, which 


means arriving at a real national con- | 


sensus, cannot progress until the active 
co-operation of the producer groups is 
secured. 

Regretting that this committee is 
unable at the present time to proceed 
with the standardization work which 
your Department has proposed, I am, 

Respectfully, 
(Signed) P. G. Acnew, Secretary. 


The foregoing is only one of the many 
instances that might be cited. 

The Commission is stressing the 
desirability among architects and en- 
gineers of informing themselves as to 
the standards set by the Commission 
in order that they may write these 
standards in their specifications. More 
and more it is becoming the practice 
of these two professions to co-operate 
in this regard. 

In the enforcement of the safety 
orders of the Commission a reasonable 
amount of field and shop inspection 
has been found desirable and necessary. 
This does not take the form of police 
work but is, rather, directorial. The 
field and shop inspectors do not pri- 
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marily seek enforcement by the use of 
the power vested in them of compelling 
obedience to the rule by “tagging” 
or arrest, but rather consider it their 
province to secure compliance by 
instruction and advice. 


or COMPENSATION INSURANCE 


A powerful influence in safety work 
has been the experience rating plan of 
compensation insurance with its re- 
duced rates for those establishments 
which show a good accident experience 
over the coverage period. In Califor- 
nia the rates of compensation insurance 
for each industry are made up from 
actual statistics consisting of certain 
reports from every insurance company 
operating in the state and covering 


| every occupational classification. These 
' reports are then compiled under careful 
| supervision and the results used to 


indicate what is known as the “basic”’ 
rate. This basic rate, however, is 


_ modified to fit the individual employer, 


depending upon whether the particular 
employer has, in the past, had a high 
or low loss ratio. When the employer, 
through accident prevention, succeeds 
in reducing the number and cost of 
injuries in his plant he obtains a very 
substantial reduction in his compensa- 
tion insurance rate. Many employers 
are now receiving reductions in their 
tates of over 20 per cent, while reduc- 
tions as high as 40 per cent are not 
uncommon. Obviously, the reverse is 
true in the case of an employer who 
will not take proper care of his em- 
ployes, for he will receive an increase in 
rate, the exact amount being unlimited, 
depending entirely upon the actual loss 
experience. 

The procedure in determining the 
rate consists of taking the actual loss 
experience and payrolls of an employer 
during the four previous years, but 
not including the year just expiring; 
in other words, an employer who 


qualifies for an experience rating and 
who renews his policy during the year 
1925 will receive a rating based upon 
his experience under policies issued 
during the years 1920, 1921, 1922 and 
1923. The 1924 year will not enter 
the rating until the 1926 policy. The 
total payroll during these four years 
is then computed ir‘o the premium 
using the current rates, and the loss 
experience is totalled up and compared 
with the amount that is normally 
expended on a risk of the size under 
consideration as measured by the firm 
or actual condition. When the actual 
loss experience is less than the amount 
expended the result is a reduction in 
the rate but, on the other hand, when 
the loss experience is more than would 
be normally expected the rate must 
be and is increased. In this way, 
California employers are made to 
realize that not only is accident pre- 
vention humanitarian but that it is 
good business; that it pays in dollars 
and cents, for the employers’ compen- 
sation insurance rates are based upon 
the actual experience of similar in- 
stitutions, modified, as far as possible, 
to conform with their own individual 
plans. 

The inspectors of the Commission 
are men especially selected after com- 
petitive examinations conducted by 
the State Civil Service Commissioner. 
In addition, all boiler and elevator 
inspectors employed by insurance com- 
panies and railroad and oil companies 
are required to pass an examination 
and be certified by the Industrial 
Accident Commission. There are ap- 
proximately 93 boiler inspectors and 77 
elevator inspectors, or a total of 170 
inspectors so certified, employed in the 
state of California to-day. 


Sarety EpucATION 


Proper enforcement requires safety 
education. Industrial accidents are 
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regarded by too many as a more or 
less inevitable incident in the process of 
production, and so far as the parties 
most vitally interested (the employer 
and employe) are concerned, each 
believes the remedial measures neces- 
sary should be undertaken by the 
other. 

Much can be accomplished by the 
employer alone to render the work less 
hazardous and through careful conduct 
of his enterprise he will draw the 
interest of his workmen to safe prac- 
tices. Likewise, the worker by ad- 
hering to safe rules of conduct will 
convince even the most indifferent 
employer that safety pays. 

The Industrial Accident Commission 
of California is stressing the educational 
phase of safety by promoting safety 
committees whenever the opportunity 
presents itself and, as stated above, 
has issued an advisory pamphlet on 
the organization of safety committees 
in industry, showing the necessity for 
organization, its work and form, and 
outlining the method of procedure in 
groups of from one to one hundred and 
fifty employes; in groups of from one 
hundred and fifty-one to five hundred 
employes and in groups of over five 
hundred employes. This pamphlet 
has been revised from time to time and 
is now in its second edition. 


SpecitAL ProspieMs 


Special problems have confronted 
the Commission at various times in 
its safety work. One of these prob- 
lems was the large number of accidents 
arising out of the petroleum industry, 
particularly the drilling of wells. The 
Commission developed a set of safety 
orders covering the production of oil 
which were the first orders of their 
kind to be adopted in the United 
States. Through the adoption and 
enforcement by the Commission’s in- 
spectors of these orders the accidents 


in this particular industry have been 
reduced approximately 20 per cent. 

In this ‘industry one of the most 
hazardous pieces of apparatus used is 
the so-called “look-box.” This is a 
device by which the changing condition 
of distilled petroleum products is ob- 
served during the refining process. A 
great many explosions from flare back 
have occurred in these look-boxes. At 
the present time, the Commission has 
under consideration certain orders to 
limit and safeguard the manner in 
which these look-boxes can be used in 
absorption and gasoline plants. Public 
hearings are called and the new orders 
will probably be made effective about 
the first of the coming year. 


Necessary Revision or CopEs 


The safety codes need revision from 
time to time and it has been necessary 
to have adequate statistical informa- 
tion at hand whenever a revision is 
undertaken. In California, revisions 
of the various orders have occurred as 
follows: 


Boiler safety orders, revised, effective 
November 1, 1925. 

Electrical Utilization safety orders, re- 
vised, effective September 1, 1925, and 
issued as “Electrical Safety Orders.” 

Elevator safety orders, revised, effective 
January 1, 1925. 

Construction safety orders, revised, effee- 
tive January 1, 1924, and issued as 
‘General Construction safety orders.” 

Mine Safety Rules, revised, effective 
January 1, 1921, and issued as “‘ Mine 


Safety Orders.” 


These rules were originally adopted 
and made effective on January 1, 1916, 
and were the first rules or regulations 
covering metal mining to be adopted 
in the United States. Metal mining 
states, of which Utah is an example, 
have used these rules as a guide. 

In the revision of the rules and orders 
of the Commission, committees of 
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employers and employes are asked by 
the Commission to serve with the engi- 
neers of the Commission to present 
proposed regulations to the Commis- 
sion. When these proposed regulations 
have been presented the Commission 
then calls public hearings for discus- 
sion. All objections offered at these 
hearings are referred to the committees. 
When the committees’ work has been 
completed and all of the objections 
have been reconciled, the Commission 
then fixes the date when the regulations 
are to become effective and, after that 
date, and the filing of certified copies 
of the rule or order with the county 
clerks of the various counties of the 
state, such rule or order is effective. 

These revisions simply show that no 
code can be final. Changing conditions 


CALIFORNIA 


require changes in safety rules. Meth- 
ods of standardization change from 
time to time and any rule adopted is 
sooner or later out of date. Therefore, 
enforcement must be reasonable and 
not over-exacting on technical points. 
Equipment already installed or in use 
at the time the rule is adopted should 
be accepted on the basis of equivalent 
safety. Above all, safety rules should 
be applied with intelligence and rea- 
sonableness. This the Industrial Acci- 
dent Commission of California is 
endeavoring to do and firmly believes 
that this policy conscientiously fol- 
lowed will achieve gratifying results. 
The following graph shows the tend- 
ency of fatal accidents in California 
from 1914 to 1924 in the ratio of the 
state’s population: 


INDUSTRIAL ACCIDENT COMMISSION 


FATAL INDUSTRIAL INJURY RATE IN CALIFORNIA, 
BY CALENDAR YEARS, BASED ON TOTAL POPULATION. 
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The Wisconsin Idea in Safety 


By F. M. Witcox and A. J. Autmeyer 
Chairman and Secretary, respectively, of the Industrial Commission of Wisconsin 


N 1911 the legislature of the state of 
Wisconsin enacted comprehensive 
legislation dealing with labor problems. 
It passed a workmen’s compensation 
act which became effective in May, the 
earliest act in the United States to go 
into practical operation. At the same 
time the legislature created an Indus- 
trial Accident Board to administer this 
act. The Commissioner of Labor and 
Industrial Statistics was made ez- 
officio member of the new board. 
However, before the end of the legisla- 
tive session, June 30 to be exact, the 
legislature consolidated all of the func- 
tions of the Commissioner of Labor and 
Industrial Statistics and the Industrial 
Accident Board, creating what was 
known and is still known as the Indus- 
trial Commission. Prior to that time 
no other state had attempted to con- 
solidate all of the departments dealing 
with matters affecting labor, so this 
legislative act was an experiment. 
However, it was an experiment that 
seemed to bear promise of much benefit 
and has in practice been very successful 
in co-ordinating the closely inter- 
related administrative functions, par- 
ticularly the administration of the 
workmen’s compensation act and safety 
work. 


DEVELOPMENT Prior To 1911 


In order to fully understand the sig- 
nificance of the 1911 legislation it is 
necessary to give a brief account of the 
miscellaneous safety legislation enacted 
at successive sessions of the legislature. 
Prior to 1887 there were a few scattered 
safety provisions on the statute books 
which were unenforced and probably 
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unenforceable. In 1883 the Wisconsin 
legislature recognized what other legis- 
latures had already recognized, that 
labor legislation without a state agency 
to enforce such legislation was useless 
and ineffective. Therefore, in 1883 the 
Bureau of Labor Statistics had been 
created, which Bureau, however, con- 
sisted of one commissioner at a salary 
of $1500 and an allowance of $500 for 
expenses. The commissioner necessa- 
rily confined his activities to studying 
labor problems rather than actual ad- 
ministration. The report of the Com- 
missioner of Labor Statistics for 1887- 
88 contained the following observation: 
Previous to 1887 the law provided for 
one inspector but he was clothed with 
little final authority. If it had been other- 
wise, the old laws, as useless as a knife 
without a blade, were without penalties 
and could not, therefore, be enforced.* 


It would not be profitable to discuss 
in detail the various safety acts relating 
to fire escapes, corn huskers, wood- 
working machines, air brakes, emery 
wheels, fans and blowers, seats for fe- 
male employes, ad infinitum. The 
Wisconsin legislation was typical of 
similar legislation in other states— 
merely a patchwork of successive legis- 
latures. However, the evolution of a 
blanket safety provision first appearing 
in 1887 is interesting and instructive. 


This reads as follows: 


All belting, shafting, gearing and hoists, 
fly-wheels, elevators and drums of manu- 
facturing establishments so located as to 
be dangerous to employes when engaged in 
their ordinary duties, shall be securely guarded 

1 Report of Bureau of Labor Statistics, 1887-88, 
p. iz. 
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or fenced so as to be safe to persons employed 
in any such place of employment. 

In 1898 important changes were 
made in this blanket provision, chiefly 
the omission of the words “manufac- 
turing establishments” and the change 
of the phrase “when engaged in their 
ordinary duties” to “in the discharge 
of their duty.”” After the 1898 change 
was made, the sentence read as fol- 
lows: 


The owner or manager of every place 
where persons are employed to perform 
labor shall surround every stationary vat, 
into which molten or hot liquids are poured 
or kept, with proper safe-guards, and all 
belting, shafting, gearing, fly-wheels, eleva- 
tors and drums therein, which are so located 
as to be dangerous to employes in the dis- 
charge of their duties, shall be securely 
guarded or fenced. 


The court held under the rule of 
construction eiusdem generis that, be- 
cause a previous sentence in the same 
paragraph limited its application to 
factories and work shops, this provision 
must be likewise limited. 

The Commissioner of Labor Statis- 
tics was given power by the 1887 legis- 
lature to 


order bull-wheels, fly-wheels, tumbling- 
rods, elevator wells, stairways, shafting 
or dangerous machinery of any kind to be 
guarded and protected so as not to hazard 
the safety of workmen or visitors. 


From a casual reading of the above 
sentence it would seem that the Com- 
missioner of Labor had blanket author- 
ity over all places of employment, but 
unaer the same rule of construction 
mentioned above a previous sentence 
pertaining specifically to factories and 
work shops was considered to confine 
the authority of the Commissioner of 
Labor Statistics to factories and work 
shops. In 1905 the legislature took 
away the common law defense of as- 
sumption of risk where the safety 


statute above quoted was violated, and 
in 1911 the legislature added the follow- 
ing sentence to such statute: 


The duty to guard or protect the machin- 
ery or appliances on the premises or 
place where said employe was employed in 
the manner required in the foregoing sec- 
tion, as well as the duty of maintaining the 
same after installation, shall be absolute. 
The exercise of ordinary care on the part 
of the employer shall not be deemed com- 
pliance with such duty. 


Court INTERPRETATIONS 


Reference has already been made to 
the fact that the Supreme Court 
limited the application of safety regula- 
tion to factories and work shops. Men- 
tion should also be made of the inter- 
pretation of the statutory obligation 
placed on the employer to furnish a safe 
place of employment. The obligation 
of the employer under the common law 
was to furnish a place to work which 
was safe and free from danger as other 
persons of ordinary care in like business 
and under like circumstances ordinarily 
furnished. ‘The Supreme Court held in 
a case decided in 1897 that the statu- 
tory obligation was essentially the 
same.* This interpretation was ad- 
hered to until the change in the statute 
in 1911 noted above, except for the 
declaration that, “If the guarding as 
ordinarily furnished be obviously 
dangerous, it will not be deemed, 
sufficient. * 

But in 1913 the Supreme Court, hav- 
ing before it the statute as amended in 
1911, held that 


the duty to guard is absolute and the exer- 
cise of ordinary care on the part of the 
employer cannot be deemed a compliance 
with such absolute duty, yet that statute 
is not to be construed to require such 
guarding of a machine as would prevent 


? Guinard vs Knapp-Stout & Company, 95 Wis. 
482. 
* West vs. Bayfield Mill Company, 144 Wis. 106. 
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its operation, or the abandonment of it 
in case it cannot be securely guarded. 
The true meaning and intent of the statute 
is that the appliances shall be guarded or 
fenced as safely or securely as is possible 
consistent with their continued practical 
use. The mere difficulty, or inconvenience, 
or impracticability falling short of prevent- 
ing the practical operation of a machine, 
however, is not sufficient excuse for failure 
to comply with the statutory duty.‘ 


Tue 1911 Sarery LEGISLATION 


Reference has already been made to 
the 1911 change made in the 1887 
statute to the effect that the duty of the 
employer to guard is absolute. At the 
same session of the legislature a com- 
prehensive safety statute was passed 
which covered all places of employment 
with the exception of “ private domestic 
service or agricultural pursuits which do 
not involve the use of mechanical 
power” and under authority of which 
the Industrial Commission has pro- 
mulgated various safety codes to be 
discussed below. The essential sec- 
tions of the statutes are as follows: 


Every employer shall furnish employ- 
ment which shall be safe for the employes 
therein and shall furnish a place of employ- 
ment which shall be safe for employes there- 
in and for frequenters thereof, and shall 
furnish and use safety devices and safe- 
guards, and shall adopt and use methods 
and processes reasonably adequate to 
render such employment and place of 
employment safe, and shall do every other 
thing reasonably necessary to protect the 
life, health, safety and welfare of such 
employes and frequenters. 

No employer shall require, permit, or 
suffer any employe to go or be in any em- 
ployment or place of employment which is 
not safe, and no such employer shall fail 
to furnish, provide and use safety devices 
and safeguards, or fail to adopt and use 
methods and processes reasonably adequate 
to render such employment and place of 


* Krueck vs, Phoeniz Chair Company, 157 Wis. 
266. 


employment safe, and no such employer 
shall fail or neglect to do every other thing 
reasonably necessary to protect the life, 
health, safety or welfare of such employes 
and frequenters, and no such employer or 
other persons shall hereafter construct or 
occupy or maintain any place of employ- 
ment that is not safe. 


The following interpretation of the 
terms “safe” and “‘safety’’ was specif- 
ically included in the statute: 


The terms ‘safe’ and ‘safety’ as applied 
to an employment or place of employment 
shall mean such freedom from danger to 
life, health, or safety of employes or fre- 
quenters as the nature of the employment 
will reasonably permit. 


The authority of the Industrial 
Commission is found in the following 
statute: 


The Industrial Commission is vested 
with the power and jurisdiction to have 
such supervision of every employment and 
place of employment in this state as may 
be necessary adequately to enforce and 
administer all the laws and all lawful 
orders requiring such employment and 
place of employment to be safe and requir- 
ing the protection of life, health, safety and 
welfare of every employe in such employ- 
ment or place of employment and every 
frequenter of such place of employment. 


The Industrial Commission was also 
given the power 


to ascertain and fix such reasonable stand- 
ards and to prescribe, modify and enforce 
such reasonable orders for the adoption of 
safety devices, safeguards and other means 
or methods of protection to be as nearly 
uniform as possible, as may be necessary 
to carry out all Jaws and lawful orders 
relative to the protection of the life, health, 
safety and welfare of employes in employ- 
ments and places of employment or fre- 
quenters of places of employment. 


Other sections of the statutes provide 
that all general orders shall take effect 
within thirty days after their publica- 
tion in the official state paper, but that 
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special orders shall take effect as therein 
directed. The statutes also give the 
Industrial Commission the power “to 
appoint advisors who shall, without 
compensation, assist the Industrial 
Commission in the execution of its 
duties.” 

Any employer or other person inter- 
ested, either because of ownership in or 
occupation of any property affected by 
an order of the commission, may peti- 
tion for a hearing on the reasonableness 
of such order. Such petition must 
point out specifically and in full detail 
the reason why such order is unreason- 
able. After a hearing, if the Industrial 
Commission finds that the order com- 
plained of is unjust or unreasonable, it 
may substitute therefore such order as 
it shall deem to be just and reasonable. 
Court review of the action of the com- 
mission is also provided for, so that if 
the petitioner is not satisfied with the 
decision of the commission he may com- 
mence an action in the Circuit Court for 
Dane County (the county in which the 
state capitol is located). However, the 
order is deemed to be prima facie 
reasonable so that the burden of proof 
is shifted to the plaintiff. Moreover, if 
he does not commence such action prior 
to the date that prosecution is com- 
menced against him because of viola- 
tion of a safety order, the order is 
deemed to be conclusively reasonable. 

The reason for the abolition of de- 
tailed statutory regulation is rather 
obvious. The legislation was inade- 
quate, incomplete and very shortly 
antiquated. Insofar as the blanket 
provision covering all dangerous ma- 
chinery was concerned, the standard 
was vague and indefinite. The diffi- 


culty of detailed statutory regulation 
appeared first in the field of public 
health, where it was found necessary to 
create a state board of health composed 
of physicians with the authority to 
issue orders based on expert knowledge. 


The difficulty of such detailed statutory 
regulation next became apparent in the 
field of railroad and public utility regu- 
lation and finally in the field of labor 
legislation. 


DEVELOPMENT OF SAFETY CoDES 


Under authority of the comprehen- 
sive legislation described in the fore- 
going section, the Industrial Commis- 
sion has issued approximately fourteen 
hundred general safety orders which are 
collected into what are popularly 
termed “codes.” The first set of safety 
orders to be promulgated was issued 
under the title “General Orders on 
Safety.” These orders were drafted by 
an advisory committee appointed by 
the Industrial Commission. This ad- 
visory committee was called a Commit- 
tee on Safety and Sanitation and was 
composed of representatives of the 
Wisconsin State Federation of Labor, 
the Wisconsin Manufacturers’ Associa- 
tion, Merchants’ and Manufacturers’ 
Association of Milwaukee, Consumers’ 
League, State Federation of Women’s 
Clubs, employers’ liability insurance 
companies, certain safety experts of 
companies which had done the best 
safety work in the state, physicians, 
municipal officials, and experts of the 
Industria] Commission. 

It is interesting to note that the com- 
mittee used as a basis of preliminary 
discussion, rules that the Commissioner 
of Labor and Industrial Statistics had 
formulated for the guidance of factory 
inspectors. The Commissioner of La- 
bor and Industrial Statistics in the last 
report which he made prior to the 
creating of the Industrial Commission 
stated: 


The question as to where a guard is 
necessary, also as to what is a proper guard, 
rests with the factory inspector, whose 
duty it is to see that the laws are complied 
with. Naturally, difference of opinion fre- 
quently arises between the owner of the 
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plant and the factory inspector as to the 
necessity or practicability of a guard, and 
with a view to overcoming this annoying 
situation for both parties, the Bureau of 
Labor and Industrial Statistics has com- 
piled these rules to be used as a standard 
in the providing of safeguards. 

In getting the information for forming 
these rules, it was necessary to get represent- 
atives of all those interested in this subject 
to attend these meetings, where suggestions 
were offered on the necessity or application 


of a safeguard. 


It will thus be seen that the legisla- 
ture of 1911 and the procedure devel- 
oped as a result of such legislation were 
the result of a natural growth and the 
outcome of past experience in the ad- 
ministration of the labor laws. The 
safety and sanitation committee, after 
many meetings, drafted a tentative list 
of orders and submitted these to a 
public hearing. In line with sugges- 
tions received at the public hearing, 
some changes were made in the orders 
and they were then finally adopted unan- 
imously by the committee and recom- 
mended to the Industrial Commission 
for formal adoption as General Safety 
Orders of the Commission. These 
general safety orders were arranged in 
three groups. One group was cap- 
tioned “Points of Safety Common to 
all Industries”; another group was 
captioned “Special Industries” (but 
really covering only wood working); 
and the final group was designated as 
applying to elevators. 

It was first the idea of the commis- 
sion that a general committee on safety 
and sanitation would be appointed, 
composed of representatives of the vari- 
ous interests and that this general com- 
mittee would appoint sub-committees 
to deal with specific industries and 
phases of safety regulation. This first 
general committee appointed in 1911 
did, as a matter of fact, appoint sub- 
committees, one for paper mills, one for 
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laundries, and one for sanitation, 
These sub-committees drafted orders 
to be submitted to the main committee 
and developed in like manner as the 
original safety orders first described. 
It is interesting to note that the orders 
on sanitation covered not only ventila- 
tion, toilet facilities and factory house- 
keeping, but also the subject of shop 
lighting. 

However, it was soon found more 
feasible to form separate committees to 
draft orders pertaining to special indus- 
tries or to special hazards. Thus a 
building code committee, a boiler code 
committee, an elevator code commit- 
tee, an electrical code committee, and 
various other advisory committees 
were appointed by the Industrial Com- 
mission at various times from 1911 
down to the present time. However, 
the procedure first developed in 1911 
has been consistently followed in the 
adoption of all safety orders of the 
commission. 

The legislature laid down the rule of 
reason in the pronouncement that 


the term ‘safe’ and ‘safety’ as applied to 
an employment or place of employment 
shall mean such freedom from danger to 
the life, health or safety of employes or 
frequenters as the nature of the employ- 
ment will reasonably permit. 


The Industrial Commission believes 
that the only assurance of reasonable- 
ness is found in permitting the interests 
directly affected to draft the working 
rules under which they will operate. 
The commission does not believe that 
the legislature intended to lay down an 
ideal standard of safety which could be 
arrived at and determined by experts, 
giving no consideration to practica- 
bility. It is also clear, and the courts 
have so held, that the legislature did 
not intend to lay down the standard of 
ordinary safety or “reasonable” safety 
as understood under the common law, 
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but instead it has established the higher 
standard which is such safety as the 
nature of the employment will reason- 
ably permit; in other words, such safety 
as the enlightened and progressive em- 
ployer affords his workmen. 

The men serving on these advisory 
committees have given a surprising 
amount of time at their own expense, 
which if paid for would have required 
expenditures much in excess of the 
appropriation granted the Industrial 
Commission by the legislature. These 
men, while they have looked at the 
work as a public service, have also 
had an immediate interest in it because 
of its vital importance in the future 


| conduct of their business. 


At the present time the following 
safety codes are in effect in Wisconsin. 
The order in which they are listed is 
the order in which they became effec- 
tive. 


General orders on safety and sanitation. 
Building code (applicable to buildings 
built after the adoption of the code). 

Boiler code. 

General orders on existing buildings. 

Elevator code. 

Electrical code. 

General orders on fire prevention (these 
orders cover chiefly the matter of house- 
keeping). 

General orders on industrial lighting. 

Refrigerating code. 

General orders on acetylene gas manu- 
facturing. 

General orders on automobile lights. 

General orders on school lighting. 

General orders on quarries. 

General orders on mines. 

General orders on heating and ventilating 
(developed out of the general ventila- 
tion requirements found in the original 
sanitation code). 

General orders on spray coating. 


It will be noted that some of the 
wders apply to the field of public 
safety. This is because of the fact that 


in 1918 the legislature extended the 


general requirements of safety to public 
buildings as well as to places of employ- 
ment and gave the Industrial Commis- 
sion authority accordingly. Likewise, 
in 1919 the legislature placed the obli- 
gation upon the Industrial Commission 
to prescribe standards for automobile 
lights. 


ENFORCEMENT OF THE CODES 


The Industrial Commission when 
it took over the functions of the Com- 
missioner of Labor and Industrial 
Statistics also took over the personnel, 
including the so-called factory in- 
spectors. They are now known as 
deputies of the Industrial Commission. 
At the present time there are ten of 
these men, each one being assigned 
to a certain district of the state. In 
addition to their work of inspecting 
factories, they investigate cases coming 
under the workmen’s compensation 
act and any other matter with which 
the Industrial Commission is concerned. 
Besides these men who have specific 
districts assigned to them, there are 
various deputies possessing special 
training who operate out of the main 
office located in the State Capitol, such 
as the electrical engineer, mining en- 
gineer, boiler inspectors and elevator 
inspectors. 

All of these deputies are furnished 
with copies of the codes containing the 
various general safety orders and at 
periodical intervals are assembled for 
conference at the main office, in order . 
that interpretations of the codes may 
be uniform and in order that these men 
may exchange their experiences. They 
are impressed with the idea that they 
are not merely inspectors to ferret out 
violations of the statutes or orders of 
the commission, but are representatives 
of the commission delegated to assist 
employers to solve safety problems. 
They are instructed to always call upon 
the person in charge and make known 
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their presence before they make any 
inspection, so that the superintendent 
may accompany them and discuss 
various points as they arise. 

In some states the field men are given 
the power to tag machines that do not 
comply with safety requirements, but 
in Wisconsin it is felt that it is wiser not 
to delegate this power. While in some 
instances it undoubtedly is true that 
especially dangerous machines should 
be immediately put out of use, there 
is also the danger of incurring the charge 
of bureaucracy and arbitrariness. The 
commission has sometimes felt the 
desirability of having the right to 
prohibit the use of a machine after an 
employer has been given an opportun- 
ity to appear before the commission 
and present his side of the case. The 
commission does have the power to 
issue special orders which become effec- 
tive at once, prohibiting the use of a 
particular machine or building, but the 
penalty for violating such special order 
is no greater than the penalty for 
violating the general order previously 
in effect. 


WorRKMEN’s COMPENSATION AND 
SAFETY 


While the fundamental purpose of 


the workmen’s compensation act is to 
partially indemnify the injured work- 
man for his loss of earning capacity at 
the expense of industry, another valu- 
able result of workmen’s compensation 
has been to promote and encourage the 
prevention of accidents. While this 
incentive may seem to be greater in the 
case of an employer who does not carry 
insurance, it is also very effective in the 
case of insured employers because of 
the fact that they receive credits for 
safeguarding various danger pointsand 
maintaining a safety organization. The 
1925 legislature has also passed an 
experience rating bill so that insured 
employers will receive partial credit or 
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debit according to their accident expe. 
rience during the past five years, 
Moreover, the Wisconsin Workmen’s 
Compensation Act has a special provi- 
sion known as the increased compensa- 
tion provision which has had a powerful 
influence in promoting safety. This 
provision reads as follows: 


Where injury is caused by the failure of 
the employer to comply with any statute 
of the state or any lawful order of the In. 
dustrial Commission, compensation and 
death benefits as provided in sections 
102.03 to 102.34, inclusive, shall be in- 
creased fifteen per cent. 

Where injury is caused by the wilful 
failure of the employe to use safety devices 
where provided by the employer or 

Where injury results from the employe’s 
wilful failure to obey any reasonable rule 
adopted by the employer for the safety of 
the employe, or 

Where injury results from the intoxica- 
tion of the employe, the compensation and 


death benefits provided herein shall be | 


reduced fifteen per cent. 


The law also provides that the lia- 
bility of the employer for the increased 
compensation or increased death bene- 
fits shall be primary, and the liability of 
the insurance carrier shall be secondary. 
Therefore the employer himself must 


pay this increased compensation regard- | 


less of the fact that he may be carrying 
insurance. 

This increased compensation provi- 
sion may at first glance seem to be out 
of harmony with the fundamental idea 


underlying the compensation act, which | 


is that an injured employe shall receive 
indemnity for his injury regardless of 
negligence on his part or the employer's 
part. However, when it is realized 
that under the statutes as they existed 
prior to the passage of the compensa- 
tion act the violation of a specific 
statute was negligence per se, there is 
ample justification for this increased 
compensation provision. 
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Every accident report is examined 
with the view of determining whether 
the accident occurred because of a vio- 
lation of a safety order. If it appears 
that it may have been caused by such a 
violation, a copy of the report is sent to 
afield deputy who makes an investiga- 
tion and reports his findings to the com- 
mission. He also expresses his opinion 
as to whether he considers that the 
accident was as a matter of fact caused 
by a violation of a safety order. How- 
ever, his findings and opinion are re- 
viewed by the engineer in charge of the 
safety department and in extremely 
doubtful cases the commissioners them- 
selves are consulted before a letter is 
written to the employer advising him 
that upon the record as it now stands 
the accident seems to have occurred 
because of his violation of a safety 
order. In this letter the employer is 
advised that if he does not concede lia- 


_ bility for such increased compensation, 


he is entitled to a hearing at which he 
may present whatever facts he desires. 

In the case of a serious injury the in- 
creased compensation may amount to a 
substantial sum, but even in the case of 
a minor injury while the sum itself may 
not be large, the fact that the employer 
pays it directly makes a deep impres- 
sion upon him and acts as an incentive 
in promoting safe practices and safe- 
guarding of dangerous points. 

It has been the policy of the commis- 
sion to adhere rather rigidly to the code 
requirements because, after all, they 
are essentially minimum standards and 
from an administrative standpoint, it 


has proven to be more satisfactory to 
pass judgment on the reasonableness of 
the protection of the worker on the 
basis of a specific code requirement, 
than to pursue a policy which would 
encourage injured workmen to claim 
benefits on the basis of violation of 
the statute that—‘All places of em- 
ployment shall be made as reasonably 
safe as the nature of the operation 
permits.” 

The employer members on code com- 
mittees have gone far in aiding the com- 
mission in such educational program as 
is necessary to convince management of 
the reasonableness of code requirements. 
And those employers who have devised 
adequate means for meeting code re- 
quirements have been ready to give this 
information to other employers with 
problems to solve. A most satisfactory 
type of co-operation, not only as be- 
tween employers, but as between em- 
ployers and the commission in the safe- 
guarding of work places, has been an 
outstanding development. 

The standards of to-day are not likely 
to measure up to the standards of suc- 
ceeding years. Just as changing condi- 
tions have disclosed the necessity for 
changing standards in the past, so may 
we expect the state to maintain such 
development in the future that the 
fundamental purpose of adequate pro- 
tection to the worker may not be 
neglected. The profit from right work- 
ing relations is well recognized and the 
most highly successful employer is the 
one who lives on right and safe terms of 
relationship with his workers. 
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Safety in the Steel Industry 


By L. CLose 
Manager, Bureau of Safety, Sanitation and Welfare, U. S. Steel Corporation, New York City 


N dealing with this subject I shall 
have to dwell particularly upon the 
safety activities of the U. S. Steel Cor- 
poration and its subsidiary companies 
with which I am most familiar; but the 
earnest efforts which have been put 
forth throughout the entire steel in- 
dustry in recent years to prevent acci- 
dents are analogous in most respects, 
and have been attended with marked 
results. 

Those who have been closely asso- 
ciated with accident prevention work 
in the steel industry could hardly have 
dreamed not so many years ago that 
large steel mills, with all their involved 
risks and employing many thousands of 
men, could go a week, much less a 
month, without a disabling accident. 
Yet this is to-day a very common oc- 
currence and it gives us every encour- 
agement that some day, and we hope 
not in the far distant future, our fondest 
anticipation, that we can operate our 
plants without accidents, may be 
realized. 

The intensive safety movement in 
the U. S. Steel Corporation had its in- 
ception in 1906, twenty years ago, when 
Hon. E. H. Gary inaugurated activities 
based upon sound and broad policies, 
which were designed to give more con- 
certed study to working conditions, and 
to those things which would contribute 
to the happiness, health and comfort of 
the employes and their families. In 
his instructions to the subsidiary com- 
panies regarding the safety of employes, 
Judge Gary said: 

The United States Steel Corporation ex- 
pects its subsidiary companies to make 
every effort practicable to prevent injury to 


employes. Much can be done by design- 
ing new construction and machinery with 
all practicable safeguards. Expenditures 
necessary for such purposes will be au- 
thorized. Nothing which will add to the 
protection of the workmen should be 
neglected. The safety and welfare of the 
workmen are of the greatest concern. 


Very little real study at that time 
had been given to the industrial acci- 
dent problem and it was necessary, 
therefore, to pass through an experi- 
mental stage in the development of 
this work. It was apparent, however, 
from the beginning that if real accom- 
plishments were to be obtained in ac- 
tually preventing accidents, the work 
must be carefully organized. There 
were no precedents which might be 
followed, except perhaps certain funda- 
mentals which naturally govern the 
conduct of any undertaking, and there 
were practically no reliable statistical 
data available which could be used to 
any appreciable advantage in planning 
a safety campaign. 

As an illustration of the dearth of in- 
formation on accident prevention dur- 
ing the early days of our intensified 
movement, I might cite that some time 
after I had taken up safety work in the 
National Tube Company, a subsidiary 
of the Corporation, I was interested in 
ascertaining what consideration, if any, 
had been given to the subject na- 
tionally. I learned that an American 
Museum of Safety had recently been 
established in New York City to pro- 
mote industrial accident prevention, so 
I visited this museum with the hope of 
finding there some useful information 
which would be of help to us in the 
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solution of some of our difficulties. 
Those identified with the safety move- 
ment are acquainted with this well- 
equipped museum as it stands to-day 
and know the important part it has 
played in the prevention of accidents, 
but on this occasion of my visit I was 
somewhat taken aback to find that, 
while it was in charge of a director, it 
occupied but a small room and that the 
exhibit was limited to a few German 
photographs of more or less simple 
safety devices. So, I decided that the 
only course to pursue was to continue 
to study our problem and endeavor to 
apply the necessary remedies. 


INITIAL STEPS 


The first step in launching the acci- 
dent prevention activities in the U. S. 
Steel Corporation was to appoint a 
special committee to study the situa- 
tion. This investigation later resulted 
in the appointment of a Corporation 
Safety Committee comprising officials 
of the Corporation and representatives 
from the larger subsidiary companies 
who had already given some study to 
the subject of accident prevention. 
This Committee has been continued 
through the succeeding years and still 
meets periodically to consider all phases 
of accident prevention activities, to 
study accidents, and to recommend 
remedial measures to prevent the oc- 
currence of similar accidents. 

The success of the work undertaken 
by the Corporation Safety Committee 
soon led to the appointment of other 
committees, both in the Corporation 
and in the subsidiary companies, which 
greatly increased the scope of the work 
and later the creation of a central sta- 
tion, the Bureau of Safety, Sanitation 
and Welfare, at the general offices of 
the Corporation in New York City, 
became expedient to further the efforts 
of the committees and all other en- 
deavors of the various companies to 


improve the condition of their em- 
ployes. The Bureau carries on the 
administrative work of the various 
committees, conducts special investi- 
gations and conferences on important 
welfare subjects, and obtains and dis- 
seminates valuable information which 
keeps the subsidiary companies advised 
as to the latest and best methods in 
accident prevention, sanitation and 
welfare work in general. It was real- 
ized from the beginning that co-opera- 
tion among those supervising this work 
was of the utmost importance. 

In addition to the Corporation 
Safety Committee, each subsidiary 
company has a central committee of 
safety composed of representatives 
from the different plants of the com- 
pany. The duties of these committees 
are similar to those of the Corporation’s 
Safety Committee, but with reference 
to its particular company only. There 
are also plant safety engineers and com- 
mittees composed of important officials 
of the plant whose duties are similar to 
those of the central safety committee, 
but with reference to their particular 
plant only; there are department and 
special committees consisting of fore- 
men, master mechanics, and skilled 
workmen, who investigate particular 
problems; and there are workmen’s 
safety committees from the rank and 
file of the mill, including even the 
foreigner who cannot speak English. 
The functions of these mill committees 
are to assist in establishing safer and 
better working conditions for the em- 
ployes by making a study of the general 
conditions, departmental and occupa- 
tional hazards and practices, and to 
encourage the co-operation of their 
fellow workmen in promptly reporting 
for correction any existing unsafe con- 
ditions or practices through which 
personal injury may result. These 
committees meet at least once a month 
for the purpose of making formal de- 
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partmental or interdepartmental in- 
spections; also they review accidents, 
suggest remedies—physical or operat- 
ing—and render full reports, with rec- 
ommendations, to the chairman of the 
Plant Central Safety Committee. So 
far as is practicable the members of the 
plant committees represent the various 
occupations, and membership is rotated 
frequently in order that as many men 
as possible shall serve upon these com- 
mittees. Up to the present time over 
70,000 employes have served upon these 
committees, and there are now over 
10,000 men so serving. This is in addi- 
tion to 151 safety engineers and super- 
visors who devote their entire time to 
accident prevention work. 


INVESTIGATIONS AND RESULTS 


The initial investigation into the ac- 
cident situation indicated, from the 
little experience that had been gained, 
that accidents were due principally to 
unguarded machinery and other physi- 
cal conditions, and the belief prevailed 
for a time that to prevent accidents it 
was essential only to make certain en- 
gineering revisions in equipment design 
and to guard dangerous parts of ma- 
chinery which had been responsible 
for serious and fatal injuries. Working 
on this theory large sums of money were 
appropriated and spent to make neces- 
sary physical corrections. Accidents 
were reduced but not to the extent an- 
ticipated, and it was realized by those 
who were carrying on the work that a 
more careful study into accident causes 
would have to be instituted. 

An exhaustive investigation into the 
causes of accidents evinced that the 
human factor entered intimately into 
the situation and that from seventy to 
eighty per cent of all accidents were 
attributable to thoughtlessness or care- 
lessness either on the part of the work- 
man himself or his fellow workmen. 
This being true it was evident that, if 
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further progress was to be made, or- 
ganized activities would have to be 
established not only to correct physical 
conditions but to teach the workmen 
the fundamental principles of self-pres- 
ervation, to inculcate habits of care 
and forethought, to overcome careless 
practices, and to secure and maintain 
their interest and hearty co-operation 
in the work. The safety activities of 
the Corporation, therefore, have been 
governed by two prime factors—engi- 
neering, relating to the physical side, 
and education, pertaining to the en- 
lightenment and instruction of em- 
ployes in safe working methods. Both, 
we have found, are of the utmost im- 
portance and interdependent in secur- 
ing the results desired. 

The Corporation Safety Committee, 
after a careful study, prepared “Gen- 
eral Requirements for Safety,’ per- 
taining to physical conditions, for the 
guidance of the subsidiary companies, 
which have been revised as occasion 
has demanded, and each company has 
prepared safety standards and specifi- 
cations for plant construction and for 
the purchase and installation of ma- 
chinery and equipment. When con- 
structing a new plant or department, 
or when installing machinery or equip- 
ment, every effort is made to have 
safety given equal consideration with 
construction features so that all safety 
appliances may be properly installed 
with the completion of the new work. 
By so doing the protection of the work- 
men against the ordinary hazards inci- 
dent to machinery operation is insured. 

As has been cited above, the various 
safety committees, engineers and super- 
visors, who compose the plant safety 
organization, make careful surveys of 
all departments with the view of as- 
certaining any hazardous machinery or 
other unsafe conditions and offering 
recommendations for their correction. 
When it has been fully determined just 
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Nore— Hand labor caused nearly one-half of all accidents. A majority of these 
accidents cannot be controlled by the use of safety devices and appliances. 


what protection is necessary, careful 
attention is given to the actual design 
of the guards. Primarily, they must 
comply with the laws of the state or 
community and embody all the features 
necessary to make them effective for 


adequate protection against all existing 
hazards; but an endeavor is made to 
design guards which will in no way in- 
terfere with or impede operation, but 
rather increase the efficiency and pro- 


duction of the machine through freer 
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and more skilful operation. Neatness 
is a dominating factor and, where feasi- 
ble, guards are made to look as much 
like a part of the machine as possible. 
In other words, the position of the op- 
erating man who is responsible for the 
production of a department or a ma- 
chine is taken carefully into considera- 
tion and an endeavor is made to have 
all recommendations for safeguarding 
equally satisfactory from an operating 
as well as a safety standpoint. 


EpUCATION 


The safety educational work has 
covered a broad field of activity, in- 
cluding timely instruction at the time 
of employment; monthly departmental 
safety meetings attended by the entire 
department personnel, at which talks 
are given by foremen, safety supervisors 
and employes, accidents are reviewed, 
and safer and better working conditions 
generally are discussed; general safety 
meetings, rallies and picnics to which 
the employes and their families are 
invited; safety poster bulletins and 
propaganda which reach the employes 
through the medium of bulletin boards 
conspicuously placed throughout the 
plants; safety precepts printed on the 
back of, or inserted in, pay envelopes or 
on cards which are freely distributed; 
safety literature and motion pictures. 
Several safety motion pictures have 
been produced which tell a strong story 
in picture form and which can be un- 
derstood by all. These motion pic- 
tures are used extensively at the plants 
and at large safety meetings attended 
by the workmen and their families. 

All of these educational activities 
have played their important part in the 
reduction of accidents, but there is no 
question that close personal contact 
of department heads, or foremen, with 
their men is the most direct means of 
reaching and educating them, and ap- 
pealing to them for their interest and 


hearty co-operation and support in the 
work. Considerable stress, therefore, 
has been laid upon proper instruction 
of new employes and keeping the im- 
portance of accident prevention ever 
fertile in the minds of the old men. It 
is a matter of record that the new and 
inexperienced man is particularly sus- 
ceptible to accident owing to his un- 
familiarity with the hazards of his new 
occupation. At the time of his em- 
ployment, the foreman under whom he 
is placed sees that he is carefully in- 
structed relative to his new duties and 
all the hazards involved, and that he is 
fully acquainted with the safety organ- 
ization, what it is trying to accomplish, 
where the dangers lie in his occupation 
and how to perform his work safely. 

The department safety meeting, at 
which the foreman brings all his men to- 
gether monthly for the purpose of dis- 
cussing accident prevention measures, 
offers an excellent opportunity to fix 
firmly in the minds of the men the posi- 
tion and attitude of the company and 
their superiors with reference to the 
prevention of accidents, and to secure 
their co-operative interest. I believe 
that a great deal of the success of some 
of our largest companies in the preven- 
tion of accidents may be attributed to | 
these departmental safety meetings, as 
they serve as a medium for the men to 
set forth their thoughts and ideas, and 
once the men are impressed with the 
importance of accident prevention and 
are impregnated with the safety spirit, 
many excellent and valuable sugges- 
tions are brought out for the correction 
of bad practices and accident hazards 
which might otherwise go unnoticed 
for a long period, or until an accident 
occurs. 


ACCOMPLISHMENTS 
The accomplishments of the Corpo- 
ration and the subsidiary companies in 
the prevention of accidents, viewed 
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from the standpoint of humanity alone, 
have justified every effort and expendi- 
ture. Since 1906, and up to the end of 
1925, “Serious and Fatal Accidents” 
in the operations of all of the subsidiary 
companies of the Corporation were re- 
duced 60.97 per cent and 46,980 men 
were saved from serious and fatal in- 
jury; and since 1912, “Disabling Acci- 
dents’’—any accident causing loss of 
time greater than the balance of the 
working turn—were reduced 78.66 per 
cent, which means that a total of 322,- 
301 accidents were prevented and this 
number of men were saved from injury 
in these thirteen years. 

During the year 1924, two hundred 
and forty-nine plants, mines and other 
operations, with an average employ- 
ment of approximately 132,000 men, 
produced an aggregate of 1511 full 
calendar months in which no accident 
occurred. In the first six months of 
1925, there were recorded 841 such no- 
accident months, which record com- 
pares most favorably with 695 months 
for the corresponding period of 1924, 
and there is every indication that the 
total of these no-accident months for 
the year 1925 will be well above that 
for 1924. In these records some of the 
largest plants and operations of the 
subsidiary companies are represented. 


As an illustration of the efforts that 
are being exerted to eliminate accidents 
in our operations, I might cite that the 
Edgar Thomson Steel Works at Pitts- 
burgh, employing 6000 men, recently 
went sixty-nine days without one dis- 
abling accident; the entire Universal 
Portland Cement Company, operating 
five large cement mills and employi 
over 3600 men, recorded a full calendar 
month in which no men were injured; 
and the Joliet Steel Works at Joliet, 
Illinois, employing nearly 4000 men, 
have just completed a record of 116. 
days in which no accident occurred. 

These figures show briefly what has 
been accomplished physically in the 
way of accident prevention. While it 
is impossible to estimate in figures the 
psychological value of safety work, 
there is no question of its effect on the 
morale of the personnel. The good 
results attending our efforts in the 
prevention of accidents I feel may be 
attributed to the interest maintained 
by the employes in all branches of the 
industry, from the highest officials 
to the rank and file of the workers. 
Safety work, while undertaken by the 
Corporation purely through humani- 
tarian motives, is now recognized as a 
business proposition of enormous prac- 
tical and economic value. 
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Safety in Coal Mining 


By D. HarrineTton 
Consulting Mining Engineer, Salt Lake City, Utah 


HIS subject is much too extensive 

to be even fairly adequately 
treated in a short paper, consequently 
there can be given here only a partial 
summation of the writer’s conception 
of “Safety in Coal Mining” after 
somewhat over twenty-five years’ ex- 
perience in mining wholly within the 
United States. Most of the time was 
spent in connection with health and 
safety but several years were spent in 
both engineering and in operating 
work, the experience involving under- 
ground work or observations in several 
hundred mines in more than twenty- 
five states of the Union. This paper 
will be devoted largely to pointing 
out unsafe conditions with suggestions 
—where available—as to what may be 
done to increase coal mine safety. 

Coal mining is inherently one of 
the most dangerous of our major lines 
of occupation. Coal in finely divided 
form (dust) is readily inflammable and 
explosive, this being true of all coals 
except possibly the highest grades of 
anthracite; there is frequently en- 
countered in all coal mines, or there is 
likely to be encountered at any time, 
gas which is very flammable and 
explosive; and in some instances there 
are found gases which are non-flam- 
mable but which quickly snuff out life 
by asphyxiation. The most dangerous 
gases given off in coal mines are invis- 


_ ible, tasteless and odorless, thus being 
_ peculiarly treacherous. The explo- 
_ sions in coal mines started by ignition 


of flammable gases or dusts and carried 
on, or propagated, usually by dusts, 
constitute a hazard almost exclusively 
confined to coal mining and the result- 


ant accidents take numbers of lives 
at one time. While by no means as 
spectacular as explosions with their 
wholesale loss of life at one time, there 
are at least two other causes of fatal 
accidents in coal mines which take more 
lives over a period of years than explo- 
sions take, these two being “‘falls of 
roof and coal” with approximately 
four times as many fatalities as explo- 
sions; and “‘underground haulage”’ caus- 
ing about one and one-half times as 
many fatalities as coal mine explosions. 
Falling of rock or coal from surround- 
ing roof or walls, which as above indi- 
cated constitutes the greatest danger 
in our coal mines, is a hazard of a 
nature that confronts practically no 
other occupation than mining and as 
this menace affects practically every 
one of the approximately 700,000 
underground workers in our coal mines 
at all times while they are underground 
and at every place they work when 
underground, it is by all odds the 
most difficult of accident causes to 
control. Haulage accidents, which 
rank next to falling roof and coal in 
number of fatalities, are also difficult 
to prevent, just as haulage accidents of 
various natures are difficult to pre- 
vent in our city streets and on country 
roads and on railroads. Ranking next 
in point of number of fatalities after 
“falling roof and coal,” “‘haulage acci- 
dents” and “explosions,” electricity 
now causes about one-tenth as many 
deaths as falls of roof and coal, but it 
looms as probably the greatest cause 
of future fires and explosions, as well 
as causing numerous electrocutions, 
etc., by contact, and unless greater 
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care is taken in the future in under- 
ground safeguarding as to electricity, 
it is not at all improbable that elec- 
tricity will soon be the greatest hazard 
in our coal mines, as use of electricity 
is advancing in our coal mines by leaps 
and- bounds. The use of explosives 
to obtain coal in convenient form to 
handle has been a prolific source of 
accidents, ranking about equally with 
electricity as a cause of fatalities; and 
like electricity, the use—or rather the 
misuse—of explosives has caused many 
fires and explosions most of which 
should be charged against ignorance 
or negligence. 

In addition to the above enumerated 
causes of accidents, there are many 
other minor hazards in or around our 
coal mines such as falling into shafts 
or from high or steep places, accidents 
around or in connection with machin- 
ery, falling of objects other than roof 
and coal, surface accidents in connec- 
tion with mine work, etc. These haz- 
ards, however, are of a nature met in 
many other occupations. In general, 
the loss of life from these causes is 
negligible as compared to the toll taken 
due to the previously mentioned causes 
which pertain peculiarly to mining. 


ContTriputory Factors AGAINST 
SAFETY 


With the above more or less serious 
accident hazards due to conditions 
largely inherent to coal mining, there 
are numerous contributory factors 
working against safety of mining and 
of mine workers. Safety knowledge 
is woefully lacking usually in both 
management and in mine workers; 
the laws with respect to safety in coal 
and other mines are extremely in- 
adequate, loosely worded and out of 
date; even where laws are fairly ade- 
quate or up to date, enforcement is 
usually anything but efficient. Miners 
are prone to try to evade safety rules or 


practices even when familiar with them 
and with full knowledge that evasion; 
may result in loss of not only othe 
people’s lives but of their own as well, 
Managers and higher officials of mines 
rarely go underground, frequently 
know little or nothing of coal mining 
—having been chosen because of 
family connections to higher officials 
or because of being good executives— 
and even though ignorant of existing 
mining conditions and operations (in 
cluding safety) don’t hesitate to force 
instructions upon operating officials 
inimical to mine safety and often 
to mining efficiency. Sales officials 
wholly ignorant of mine safety fre 
quently force upon operating officials 
underground methods and conditions 
decidedly unsafe. Cut-throat com- 
petition causes selling of coal at low 
prices, especially to large users, and 
mine costs are forced to be cut to 
overcome low selling price, safety 
generally bearing the brunt of the 
mine cost cut. These are but a few 
of the contributory causes to lack of 
safety in coal mines and, together with 
the inherent hazards, they indicate at 
least to some extent why our coal 
mines are not as safe as they should 
be or as they may be made. 

It is very generally believed that the 
coal miner of many years of experience 
is best qualified to look out for his 
own safety or for the safety of the 
other miners, and where an appoint- 
ment of safety inspector is made an old- 
time miner frequently is chosen. This 
is about the most foolish and most 
dangerous practice possible as far as 
promotion of real safety in coal mines 
is concerned. The miner is usually 
uneducated or at best poorly educated; 
he reads little or nothing and the usual 
extent of his knowledge as to mine 
safety is what he himself has experi- 
enced or what he has learned from 
some equally ignorant miner; he rarely 
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belongs to any safety organization or 
goes to any meetings which discuss 
safety; if he attends meetings of the 
union he hears chiefly discussions in- 
yolving financial relationships or other 
controversies between the mining com- 
pany and the men, and even if safety 
is discussed his union leaders are 
generally as ignorant of real safety as 
he is or they couple safety measures 
with demands for financial advance- 
ment. Possibly he is given safety 
instructions by the mine officials 
(fire bosses, safety men, mine foremen) 
but usually these officials are able to 
give him but little more safety in- 
formation than the miner himself 
knows; and even where the mine 
oficials give current safety instruc- 
tions, these instructions can be carried 
out only by almost constant careful 
supervision and exercise of disciplinary 
measures by mine officials against the 
miner, especially if he is English 
speaking and experienced. And where 
the miner’s union holds sway, discipline 
frequently is out of the question as 
regards safety measures as well as in 
connection with operating practices. 
Our fire bosses and mine foremen 
upon whom our laws place the safety 
of the underground workers are miners 
who are usually somewhat better 
educated than the general run of min- 
ers or are more forceful or have some 
influential friends or relations. Usually 
these mine officials are required to pass 
an examination before being given a 
certificate of competency to act as fire 
boss or mine foreman; but only too 
frequently the examination is a farce 
and certificates are issued through 
intervention of influential friends. 


The coal mines of the United States 
have hundreds, probably thousands of 
fire bosses and mine foremen hardly 
able to read or write, yet possessing 
certificates supposed to have been 
issued after having passed an examina- 


tion with many if not most of the ques- 
tions of such a technical or theoretical 
nature that technically trained college 
graduates would be forced to the limit to 
pass. After the certificate is issued it 
is usually a life time notification of the 
permission of the state that the holder 
can act as fire boss or foreman, hence 
can be entrusted with the lives of 
hundreds of men. Usually this causes 
the holder of the certificate to consider 
that his knowledge of mining, including 
safety, is such that it is needless— 
probably many think it useless—to do 
any reading of current mining litera- 
ture and as a consequence a large 
proportion of our mine foremen and 
fire bosses know even less of general 
mine safety than they did when they 
obtained their certificates five, ten, 
twenty or more years ago. At any 
rate, a very large percentage of them 
know woefully little of up-to-date 
safety methods or even of up-to-date 
provisions of state mining law. Both 
the fire bosses and the mine foremen 
are underpaid and overworked and 
while both are held legally responsible 
for the safety of the mine and the 
miners, usually they are amenable to 
instructions from higher officials who 
hold the purse strings and whose 
desires prevail irrespective of effect 
on underground safety, about the only 
recourse of fire boss or foreman being 
to resign if the instructions of the 
‘higher ups” do not appear safe. 
Mine superintendents who usually 
have full authority over foremen as 
well as fire bosses have practically no ~ 
legal responsibility for the safety of 
the underground workers; at any rate 
they are seldom if ever required to 
have any certificate of competency. 
Frequently they are ex-clerks, or 
young engineers just out of school, or 
sons or other relative or possibly close 
friends of higher officials; and only too 
often, due to the erratic ideas of coal 
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mine superintendents who are almost 
wholly ignorant of mine operations or 
safety, unsafe underground policies 
or practices or equipment are forced 
upon the mine foremen or fire bosses 
and by them upon the underground 
workers. Similarly mine managers 
usually located in distant larger cities 
are frequently chosen because of being 
good executives, irrespective of lack 
of knowledge of coal mining, and cer- 
tainly are seldom if ever appointed 
because of knowledge of safety. In 
only too many instances from their 
far distant office chair they dictate 
underground policies, even as to de- 
tails, whose danger they themselves 
avoid as they seldom if ever endanger 
their own lives by going underground. 
Frequently the mine manager, even 
when capable and experienced in 
mining and familiar with his mines and 
the men in them, is forced by company 
directors or stockholders or owners to 
compel local mine officials to “‘cut 
expenses to the bone”’ to pay dividends 
ortoincrease them. A large amount of 
the lack of safety in our coal mines is 
due to interference of outsiders who 
never see even the outside of the mines 
and certainly do not in any manner 
endanger their own lives by going 
into mines made unsafe by their 
orders. 

While our coal miners and coal mine 
officials usually have only an indiffer- 
ent knowledge of mine safety, they 
very frequently consider the safety 
man as their natural enemy and it is 


' often thought a very good joke “to 


put something over’’ on the safety man 
whether he is the state or federal 
inspector or even if he is an employe 
of the company. Generally the thing 
“* put over” on the inspector is the con- 
cealing of some unsafe condition and 
in this, the mine officials and mine 
workers frequently are in accord and 
many bad accidents are traceable 


directly to this criminal situation, 
The company safety man is very often 
a more or less dissolute employe who 
cannot be placed elsewhere; often he 
is a broken down old-time miner, mine 
foreman or mine superintendent, any 
of whom is certain to be a failure. An 
equally bad mistake is frequently 
made in appointing as company safety 
man, a young engineer—possibly some 
official’s son or nephew or friend— 
only a year or so out of school, who 
probably makes foolish recommenda- 
tions and soon becomes angered at the 
open or possibly the thinly veiled 
opposition of the usual hard-boiled 
bosses, and the young safety man soon 
has one main object and that is to “get 
something on”’ the local mine officials. 
Only too frequently the company 
safety man is considered a “joke” and 
this attitude is found even among the 
higher officials; in fact, in many coal 
mining localities safety men are con- 
sidered “‘cranks”’; and poorly advised 
appointments of safety men are largely 
responsible for this attitude. 

State laws as to mining and espe- 
cially as to mine safety are generally 
long since out of date and usually were 
inadequate when originally framed. 
When any attempt is made to amend 
the laws, there is almost invariably a 
clash of warring interests, sometimes 
miners against operators, sometimes 
inspectors against either operators or 
miners or both, or there may be—in 
fact, generally are—divisions of opin- 
ion or clashing of interests among 
operators. Usually mining companies 
are represented at these law-making 
meetings by lawyers or higher officials 
instead of those who are actually 
familiar with underground conditions. 
The result is almost invariably a com- 
promise which is fine as to most laws 
in our system of government but is 
ruinous to safety in coal mines, since 
nature does not compromise when she 
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furnishes our mines with dangerous 
conditions. 

Even when the law is fairly up to 
date, it is practically never enforced. 
Large companies generally do what 


they consider necessary as to safety 


and have sufficient influence in one 
manner or other to evade provisions 
of law which they do not care to carry 
out. However, the larger the company 
usually the more closely the adherence 
to the law as well as to sane mining 
practice and frequently the large 
companies far outstrip legal require- 
ments as to safety. State inspectors 
freely admit that the smaller com- 
panies, especially when financially 
weak, are almost invariably inclined 
to evade complying either with the 
law or with safe, sane mining practice, 
and small financially weak companies 
are much more difficult than the large 
powerful companies to induce to take 
steps to comply with state law as to 
safety. 

State mine inspectors usually are 
biased and show bias in their inspec- 
tions and reports and only rarely are 
they even fairly efficient as safety 
inspectors. In most states they owe 
their positions to politics, either by 
being appointed by the governor upon 
recommendation of politicians, or oper- 
ators or union officials or being elected 
by the vote of the people at large or by 
vote of the miners. In a few states 
they obtain and retain their positions 
by civil service system and the result 
is much better than the political ap- 
pointment method, though even then 
the inspectors generally know only the 
rudiments of mine safety. Rarely if 
ever is the state inspector an engineer 
or other educated person who has 
made a study of mining; only too 
frequently the state inspector is more 
or less uneducated, or he is a more or 
less broken down cast off, having out- 
worn his usefulness to some mining 


company as miner, mine foreman or 
mine superintendent or has had ex- 
perience chiefly as a labor agitator. 
He is usually very poorly paid and as 
previously stated he is generally biased 
either towards the unions or towards 
the employer. Absolutely impartial 
state inspection reports are the excep- 
tion rather than the rule and the sad- 
dest part of the picture is that in many 
instances the bias takes the form of 
concealing or glossing over unsafe 
conditions or practices upon the part 
of the operating companies or of the 
miners or even of both. 

Competition for coal business is 
undoubtedly a very potent indirect 
cause of mine accidents both large and 
small. Demand for lump coal causes 
many companies to use the very defin- 
itely dangerous black powder instead 
of the much safer permissible explo- 
sive. Demand for pea coal free of 
slack causes sprinkling or watering 
at the face to be discontinued or at 
least much lessened. Lack of demand 
for slack coal or occurrence of a little 
dirt in coal cuttings causes much 
slack coal to be left in mine workings, 
a very dangerous practice. In spring 
there is a demand for small coal sizes 
while lump is a “‘drug on the market,” 
so some mines tell their miners to in- 
crease the amount of explosive used. 
Rock dust settling on lumps discolors 
the coal and customers “kick,” so 
sales departments demand that rock- 
dusting be discontinued in certain 
instances. Large users of coal pit 
operator against operator in bidding 
for coal contracts and frequently the 
contract is taken below the cost of 
production with subsequent placing of 
pressure on the mine management to 
cut costs; and safety is almost in- 
variably the first sufferer. Coal opera- 
tors who have some advantage as to 
costs of coal production or who go out 


to get business at all hazards sell coal 
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at a very low price, some times lower 
than costs really allow, and thereby 
force other companies with higher 
costs to meet the low selling price 
or go out of business. Again the 
mine cost must be lowered and as 
usual safety is the first and severest 
sufferer. 

Undoubtedly some of the most seri- 
ous causes of coal mine accidents are 
poor methods of mining, including 
ventilation, haulage, blasting, timber- 
ing, laying out of mine workings, 
pillar pulling, selection and installing 
of equipment, etc., and while a large 
book could be written on the technical 
details of coal mining which influence 
or are influenced by mine accidents, 
this paper will in the following con- 
clusions and suggestions give merely 
a few suggestions as to possible better- 
ments, without attempting to enter 
into detailed discussions. 


PERTINENT SAFETY SUGGESTIONS 


(1) Approximately 850,000 employes 
in and around our coal mines have 
annual fatalities around or over 2500, 
serious accidents (incapacitating over 
fourteen days) well over 30,000 and 
slight accidents (incapacitating one 
to fourteen days) probably between 
75,000 and 100,000. 

(2) Falls of roof and coal cause ap- 
proximately fifty per cent of total 
fatalities in coal mines; haulage acci- 
dents fifteen to twenty per cent; ex- 
plosions of gas or dust or both cause 
twelve to fifteen per cent of coal mine 
fatalities; electricity and explosives 
each cause about five per cent of 
fatalities. 

(8) The fatality rate of the coal 
mines of the United States per 1000 
persons employed is two to three times 
as high as in the coal mines of Great 
Britain or France. 

(4) Coal mining has numerous haz- 
ards which do not affect most other 


occupations: dust of all coals, except 
possibly the highest grade anthracite, 
is both flammable and explosive; ex- 
plosive gas is present or may at any 
time be present; and dangers from fall- 
ing roof or side wall material are ever 
present. In addition there are essen- 
tially the same dangers from haulage 
that present such difficult traffic prob- 
lems on surface streets; close contact 
must be kept underground with both 
explosives and electricity, each ex- 
ceptionally dangerous; and modern 
mining demands use of much machin- 
ery under conditions which add mate- 
rially to the inherent dangers from 
handling machinery. 

(5) Where at all feasible long wall 
methods of mining should be used. 

(6) Room and pillar mines should be 
divided into panels and panels con- 
nected to other panels or openings in 
as few places as possible. 

(7) Mines should not be connected 
with each other. 

(8) Not over 500 men should be 
employed in any mine and preferably 
not over 200 men if the mine “makes” 


gas. 

(9) Where possible pillars should be 
“pulled” and pulling should start 
immediately upon completion of driv- 
ing of rooms. 

(10) Pillars should be held to a 
predetermined line, pulled clean, leav- 
ing few if any stumps, and before 
retreating from pillar face timbers, 
cribs, etc., should be removed or shot 
out. 

(11) Mine territory not being ac- 
tively used for extracting coal or for 
air or traveling purposes should be 
securely sealed. 

(12) Concentrated systems of min- 
ing now being tried have numerous 
safety advantages, but the concentra- 
tion of large numbers of men in a con- 
fined region introduces a very definite 
new hazard, especially where electricity 
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and machinery are used and gas or dust 
or both are present. 

(13) All coal mines should have 
mechanically driven fan located on the 
surface out of line of the opening to 
the surface, in fire proof housing and 
should be so constructed as to be 
readily reversible. 

(14) Mines which give off methane 
should have two sources of power for 
the fan or preferably a second fan with 
different source of power from the one 
generally worked. 

(15) Booster fans should not be 
allowed in coal mines as they are merely 
a confession of failure of main ventilat- 
ing system. . 

(16) Fan-tubing systems are dan- 
gerous in coal mines but if used, the 
source of fan drive should not be 
electrical. 

(17) All mines should be divided 
into air splits with a minimum of 
10,000 cubic feet per minute in each 
split (20,000 cubic feet per minute 
would be better) and there should be 
definite moving currents of air at and 
past all working faces. 

(18) All cross cut openings except 
‘the last one (nearest the face) should 
be closed and the closing stoppings in 
cross cuts between entries should be 
fire proof and leak proof. 

(19) Air circulation should be con- 
trolled and directed by fire proof stop- 
pings, regulators and overcasts rather 
than by doors; the doors which are 
necessary should be of fire resisting 
material, tight and should close auto- 
matically. Every mine should have 
control and responsibility for ventila- 
tions under some one man. 

(20) All coal mines should have a 
system of fire doors capable of isolating 
practically all main sections of the 
mine in case of fire. All mines should 
have underground water system for 
fire purposes. 

(21) Moving of methane accumula- 


tions while the working shift is in the 
mine should be absolutely prohibited. 

(22) The term non-gaseous mine is a 
misnomer and it should be discarded 
and all the precautions now thought 
necessary for the most dangerously 
gaseous mine should be taken for every 
mine; even then our coal mines would 
be none too safe. 

(23) Open lights and smoking should 
be prohibited in all coal mines and 
rigid search made for matches and 
smoking materials at frequent inter- 
vals. 

(24) Flame safety lamps should be 
used only for inspection purposes and 
by certified men and should be of 
permissible magnetically locked va- 
riety. 

(25) Placing flame safety lamp in the 
hands of more or less ignorant miners 
or machine runners is a criminal prac- 
tice and should be prohibited. 

(26) Electrical installations under- 
ground should be made fully as care- 
fully as in surface buildings. 

(27) Bare electric power lines should 
not be allowed in mines except as to 
trolley wires and where less than 6 
feet above the rail, trolley lines should 
be boxed. 

(28) Electric power lines should not 
be allowed on haulage entries unless 
well insulated and thoroughly buried in 
a trench. 

(29) Electrical equipment in all 
coal mines should be exclusively of 
permissible variety where such is 
available, and it should at all times 
be kept in permissible condition. 

(30) Permissible storage battery lo- 
comotives are safer than mules or 
trolley-crab locomotives and the latter 
should not be allowed to go to face 
region in mines having gas or dangerous 
dust nor should trolley locomotives 
be used in return air in gaseous mines. 

($1) Haulage roads should be graded 
where local steep hills or hollows are 
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found and no prop or other obstruction 
should be allowed within two feet of 
track rail. 

(32) Haulage ways should be kept 


- clean of rock and lump coal as well as 


of fine dry coal dust, the latter being 
the most dangerous. 

(33) Only solid type of mine cars 
should be used as leaky cars whether 
through floor, cracks in ends or sides, 
or loose gates, allow fine dry coal dust 
to sift through to haulage tracks and 
become decidedly dangerous. 

(34) Black powder dynamite and 
fuse and squibs should be excluded 
from ‘all coal mines. 

(35) Shooting off the solid should be 
abolished. 

(36) No explosive should be allowed 
in mines when the working shift is in 
the mine. 

(37) All blasting should be done by 
shot firers after the working shift has 
left the mine. 

(38) All shot firers should be re- 
quired to be certificated after having 
passed an examination but little less 
rigid than the examination for fire 
bosses and mine foremen. 

(39) The coal miner whether young 
and inexperienced or old and experi- 
enced is rarely if ever adequately 
acquainted with safety knowledge and 
needs education in safety; but above 
all he requires constant supervision 
and use of disciplinary measures to 
compel adherence to safe practices. 

(40) Fire bosses, mine foremen and 
mine superintendents should be re- 
quired to pass an examination every 
five years as to competency in safety 
in mining. 

(41) Fire bosses, mine foremen and 
superintendents preferably should be 
mining engineers or at any rate should 
have had definite training in mining 
and especially mine safety. 

(42) State mining laws should be 
brought _up to date, should be made 


specific—even drastic—and should be 
enforced. 

(43) Federal inspection of mines 
by well paid, experienced mining engi- 
neers on a civil service basis would 
give real information as to mine safety. 

(44) Company safety inspectors 
should be technically trained; should 
have at least five years underground 
experience; should be physically active 
and should be given operating author- 
ity to enforce safety instructions. 

(45) There should be periodical, 
separate inspection of electrical instal- 
lations underground, the work to be 
done by a competent electrician who is 
also acquainted with safety in mines. 

(46) There should be annual inspec- 
tion of mines by outside safety men; 
a good method would be to exchange 
safety men with mines in other dis- 
tricts or states. 

(47) All mines whether gaseous or 
non-gaseous should adopt all available 
feasible precautions as to safety, since 
mistaken acts of omission or com- 
mission by management in coal mining 
are likely to cause wholesale deaths of 
employes, while in most lines of busi- 
ness mistakes by management merely’ 
mean financial loss. 

(48) Every mine should issue to 
each of its employes a printed pamphlet 
(in as many different languages as may 
be necessary) summarizing the essential 
safety duties that each mine worker 
should perform for protection of him- 
self and of his co-workers. Specific 
instructions should be given in this 
pamphlet to every class of mine labor 
including mine foremen, fire bosses, 
safety men, miners, drivers, hoistmen, 
trackmen, timbermen, machinemen, 
electricians, etc. This is rarely done 
and is one form of educational work 
that every mine owes its employes, as 
each worker is entitled to know what 
the company requires of him to insure 
his safety and the safety of his co- 
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workers, and at the same time what he 
may expect of his co-workers and of the 
company. The expense would not be 
great and if too great, the answer is that 
no mine should be allowed to operate 
which cannot afford to operate safely. 
In conclusion it is strongly recom- 
mended that all mines rock-dust all 
dry open places except the face regions 
and use watering methods intensively 
at and around working faces. If this 


is done and open lights are excluded 
and mine workings are kept well ven- 
tilated, the dreaded explosion hazard 
at least will be pretty well eliminated. 


A few years ago a doctor of the U. S. 
Public Health Service stated that the 
mining industry in the United States 
is at least twenty years backward as 
to protection of the health and safety 
of its employes. Possibly the state- 
ment was somewhat drastic, yet it 
undoubtedly has much basis in fact 
even at this time, hence this paper has 
been written with intent to bring out 
deficiencies rather than to call at- 
tention to numerous good practices, 
methods and equipment which are 
being used in the coal mines of the 
United States. 
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Safety in Mining—Other Than Coal 


By Joun L. BoarpMAN 
Chairman, Bureau of Safety, Anaconda Copper Mining Company, Butte, Montana 


HE mining of metals and minerals 

has been so closely associated with 
the advance of civilization that we 
cannot determine whether this ad- 
vance was the cause of greater devel- 
opments in mining, or that mining 
progress was the cause of increased 
civilization. 

Some of our earliest historical writ- 
ings indicate that certain of the metals 
were, even then, in great demand, and 
that the price in human life and human 
suffering which was paid in the mining 
of metals was then, as now, a subject 
of popular comment. 

So much has been said already about 
accidents in mines, that silence would 
doubtless be more welcome than fur- 
ther repetition; however, attention 
should be directed to, and credit given, 
the efforts of modern mining men for 
the wonderful strides made in the past 
few years toward greater safety. 

Mining was first done by picking up 
particles of metal in the beds of streams 


‘ but the supply from this source was 


inadequate, and men soon learned to 
pick the loose pieces of minerals off the 
out-cropping ledges, and still later to 
follow these ledges underground, beat- 
ing and picking off small particles, 
heating and quenching to crack the 
rock, and finally, through various 
stages of progress, to drilling and 
blasting. It would be impossible here 
to follow all of the details of this 
progress, but we can see on the one 
side a demand for metal amounting 
almost to greed and without regard for 
human life or suffering, and on the 
other a wonderful progress which 
includes nearly every advancing step 


of mankind from the Stone Age to the 
aeroplane. 

It is a long jump, even in imagina- 
tion, from the slave in his breech-cloth, 
building a fire against the face of a 
dark and smoke-filled gallery, that he 
might throw water on the reddened 
rock and thus, by sudden contraction, 
spawl off a few particles of mineral, to 
the modern miner with his percussion 
drill and charge of dynamite or liquid 


oxygen. 
OVERCOMING SILICOSIS 


We are told by ancient writers that 
the mines were worked by slaves and 
prisoners of war, and that nearly as 
many overseers were required to beat 
the workers as there were miners to 
beat the particles of mineral from the 
mass; that the miners suffered from a 
disease which we now term silicosis, 
or miners’ consumption. All down 
through the ages, miners, especially 
metal miners, have suffered, in addi- 
tion to the ordinary dangers and hard- 
ships of their calling, from this disease, 
and it has probably been responsible 
for more premature fatalities than all 
of the so-called accidents put together. 
Therefore, when we speak of progress 
in safety in metal mining, we must 
include the efforts of mining men to 
overcome this menace. 

Silicosis, until quite recently, had 
been taken for granted in connection 
with metal mining, but within the past 
ten years, such great strides have been 
made toward its elimination, that 
there is relatively little of it in up-to 
date mining operations. The various 
steps through which this result is being 
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accomplished include: first, a thorough 
study of the disease, its causes and 
effects; second, the elimination of 
silica dusts; and third, the early 
recognition of symptoms and proper 
treatment of patients. Mining com- 
panies all over the world are now 
spending millions of dollars for ma- 
chinery with which to ventilate their 
mines, thus carrying away harmful 
dust. They are scrapping millions of 
dollars’ worth of valuable drilling 
machinery and spending other millions 
on new water feed equipment, which 
practically eliminates dust while drill- 
ing. Working places in mines are 
being piped for water supply, and 
miners are being required to sprinkle 
and wet down their working places 
after blasting, and to sprinkle and wet 
down manways, drifts and other trav- 
eling ways, to eliminate the harmful 
dusts. If the present efforts are kept 
up and a sufficient degree of co-opera- 
tion between the miners and their 
employers is maintained for a few more 
years, we hope to be able to say that 
silicosis, or miners’ consumption, has 
been completely conquered. It will 
probably never be entirely eliminated, 
because different individuals show dif- 
ferent susceptibilities, and silicosis may 
be found in such occupations as farm- 
ing, etc., but the mining industry is 
showing a remarkable progress in its 
control. 


GENERAL SAFETY CONTRIBUTIONS 


In setting forth even a brief outline 
of what has been accomplished toward 
greater safety in metal mining, we must 
consider what each branch of science or 
art has contributed, and in order to do 
this in an orderly manner, we may 
submit the following: 

The chemist has developed explos- 
ives used in mining to a point of 
efficiency and safety which makes 
these useful tools of the miner practi- 
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cally harmless, both with regard to 


sensitiveness to premature detonation 
and the nature of resultant gases. 

The physician has made available to 
the mining public the results of his 
studies into the physiological effect of 
mine air and the various kinds of dust 
found in mines. He has also developed 
methods of treating cases of injury and 
other disabilities arising from the 
occupation of mining, which greatly 
minimizes the ill effect of such injury 
and disease. 

The electrical engineer has con- 
tributed his knowledge and skill to the 
control of electric currents and elec- 
trical apparatus, so that they are 
practically as safe for underground use 
as they are anywhere else. 

The mechanical engineer has de- 
veloped machinery which is nothing 
short of marvelous in its speed and 
efficiency, and which enables us to 
produce a very greatly increased ton- 
nage at a less actual injury hazard than 
ever before known. 

The mining engineer has worked out 
methods of extracting ores which 
enable us to recover an extremely high 
percentage of the ore body with practi- 
cally no disastrous results to life and 
limb. 

The ventilation engineer has shown 
us how to avoid the harmful dusts and 
gases incidental to underground min- 
ing, by developing means whereby pure 
fresh air is now supplied right up to 
the working places. 

The ordinary miner of to-day has 
developed into a wiser, more efficient, 
more capable and more skillful indi- 
vidual than were the renowned sages 
of earlier days. 

The mine operator, a combination 
of all of the others named, has been 
the cutting edge of the wedge which 
has forced itself into better days for 
mining. He has been at the forefront 
of every effort to improve the industry, 
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sacrificing, in many cases, his last 
dollar on the altar of safety. 

Some of the details which have been 
followed in attaining the present status 


of safety in metal mining have been the 


invention and adoption of wet drilling; 
the almost universal use of mechanical 
ventilation; and the introduction of 
safe mining methods. When it was 
found, through study of accident 
causes, that men are liable to fall down 
shafts, raises and chutes, these places 
were guarded, and the danger thus 
practically eliminated. Accidents from 
falling ground and rocks have been 
greatly diminished in frequency by the 
use of proper timbering methods and 
by removal of loose overhanging rocks 
before the miner is permitted to work 
under them. Underground machinery 
has been so guarded that it is nearly as 
safe as when used on the surface in 
daylight. Many, we might say nearly 
every mining operator, now carries on 
a constant propaganda of education 
and admonition regarding the safe 
conduct of the work. 

One of the outstanding mine safety 
developments of recent years has been 
the invention and introduction of the 
self-contained oxygen breathing appa- 
ratus for use in controlling and extin- 
guishing mine fires. This apparatus 
enables us to accomplish a very dan- 
gerous operation in comparative safety 
which, a dozen years ago, was con- 


sidered one of the greatest menaces to 
the life of a miner, 7.e., the control of 
an underground fire. 


In CoNcLUSION 


In summing up this rather rambling 
sketch of safety efforts in metal mining, 
we wish only to emphasize the fact 
that mining has always been considered 
one of the most hazardous of industries; 
that the demands of our rapidly ad- 
vancing civilization have placed such 
a requirement of speed and compli- 
cated operation upon this industry as 
to make its present state of develop- 
ment a marvel of efficiency and skill, 
but at the same time we have left no 
stone unturned in our search for greater 
safety for the man who does the work; 
and we may say that all protective 
devices and methods so far brought 
forth for the mining industry have been 
adopted, regardless of cost, as soon as, 
and frequently even before, their 
efficiency has been proven. 

The net result of the safety move- 
ment in metal mining has been that 
this industry has been changed, within 
the past twenty years, from the class 
of the most hazardous, to one of com- 
parative safety; to where a man may 
now reasonably expect to follow min- 
ing as a life calling and to live and 
enjoy life through as many years as 
may a worker in the so-called semi- 
hazardous industries. 
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Safety in the Cement Industry 


By Henry A. RENINGER 
Special Representative, Lehigh Portland Cement Company, Allentown, Pa. 


HE Cement Association or, as it 

was called in the early days, the 
Association of American Portland 
Cement Manufacturers, was one of the 
pioneers in safety work. As early as 
1912, the president of the Association 
appointed a Committee on Accident 
Prevention and Insurance and under 
their direction the Independence In- 
spection Bureau was engaged to make a 
study of the cement industry and each 
month to issue a bulletin which gave a 
very clear idea of the safe practices to 
be used in the manufacture of cement 
and showing the types of guards to 
be used on cement machinery. These 
bulletins covered every department of 
a cement plant and were most valuable 
for those who were starting in safety 
work. This was before many states 
had any safety codes or compensation 
laws. 

November, 1914, the Department 
of Accident Prevention and Insurance 
was organized as a separate and dis- 
tinct branch of the Association’s activi- 
ties. It was established with the pur- 
pose of carrying on the Association’s 
work in accident prevention, which up 
to that time had been handled by the 
Independence Bureau of Philadelphia. 
It also took to itself all of the office 
work in connection with the compiling 
of accident statistics from the accident 
reports received from various member 
companies. 

After the completion of the work of 
the Independence Inspection Bureau, 
Mr. Hill, Secretary of the Accident 
Prevention and Insurance Committee, 
started the publishing of accident pre- 
vention bulletins, which has been car- 


ried on since that time under the able 
direction of Mr. Jacobsen who suc- 
ceeded Mr. Hill, who resigned from 
the Association to enter the army, and 
whose untimely death brought sadness 
to all who knew him. 

The early history of the committee 
shows that great efforts were made to 
get the various companies interested 
in safety work and to report their acci- 
dents to the Association. In 1914, 41 
plants reported their accidents. It 
was necessary for the secretary to visit 
the different companies and urge them 
to take up this work and report their 
accidents. In 1915 the committee en- 
deavored to obtain the number of men 
employed at the various mills, and a 
questionnaire was sent out, but only 
29 companies furnished the informa- 
tion, and it was not until 1918 that the 
man-hour reports were obtained. 

Safety in the Lehigh Valley District 
was given its start with the organiza- 
tion of the Lehigh Valley Safety Coun- 
cil No. 5, of the National Safety Coun- 
cil of Industrial Safety, in 1913, and 
all of the companies in this district are 
co-operating in every respect with the 
Bureau of Accident Prevention and 
Insurance of the Cement Association 
and the National Safety Council. 

Our early experience—like all other 
hazardous industries—was filled with 
many horrible, needless accidents, due 
to the carelessness of all; but time and 
effort on the part of the Accident Pre- 
vention Committee and the secretary 
succeeded in the year 1924 in having 
110 plants report their experience for 
that year. It has taken years of hard 
work for those companies which started 
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in in the beginning, to bring their acci- 
dent record down to what might be 
called a minimum. 

Compensation insurance rates are 


- based upon the experience of cement 


plants or any other industry; and the 
lower the accident rate, the lower 
the premium. This means not only the 
saving of money, but what is more im- 
portant, the saving of human life and 
limb. Twelve years have made a 
great change in our industry and those 
of you who have taken time to study 
the accident report of 1924, have seen 
the change in figures of days lost. 
Ten years ago all companies were pay- 
ing their premiums to the insurance 
companies; to-day quite a number of 
the companies are self-insurers and 
laying aside a nice saving each year. 
This can only be done, however, by 
real, active safety work and by reduc- 
ing accidents to a minimum. Self- 
insurers are accomplishing several 
things to help their organizations. 
They are keeping right after their acci- 
dent prevention work, and as self- 
insurers, the company through its 
safety department and superintendents 
keeps in closer touch with the injured 
employe. Better and quicker service 
can be rendered in the handling of the 
cases and the paying of claims. 

At the present time 80 per cent of 
the members of the Association are 
members of the National Safety Coun- 
cil and getting the benefit of its experi- 
ence. The Cement Section of the 
Council is strong and active and at the 
Congress held in Cleveland in October, 
this year, 75 representatives were in 
attendance at the meetings. 

The Cement Association is recog- 


1919 
69.2 
Permanent disabilities.............. 0.14 


nized as having the best accident sta- 
tistics report of any industry in the 
United States. This has been said 
many times by commissions of labor 
and industry and by the insurance 
companies themselves. 

Mr. Lansburgh, of the Department 
of Labor and Industry of Pennsylvania, 
in his speech to the Cement Section 
at the Congress at Cleveland this year, 
made the following statements: 


The Department of Labor and Industry 
of the state of Pennsylvania has a very 
warm feeling for the cement industry; not 
because of the few accidents in the cement 
industry but because your industry is 
thoroughly organized for accident preven- 
tion work and has gathered statistics which 
indicate what is going on. We are con- 
stantly taking the data furnished by you 
to executives in other industries and saying 
to them, “‘Can’t you possibly get together 
on this basis, can’t you do the same thing?” 

Using the cement industry data we did 
go to the steel companies in Pennsylvania 
last year and for the first time obtained 
exactly the same kind of statistics from 
them. 

Outside of these two industries we have 
not the slightest idea of where we are going 
because we don’t know the exposure in 
terms of man-hours worked. 


These statistics on accident preven- 
tion, as compiled by the Portland 
Cement Association, are very worth 
while and we are submitting here the 
comparative figures for six years on the 
basis of loss per 100,000 man-hours. 

In another table on the experience 
of six years showing accidents and days 
lost by groups, we find that the best 
25 ver cent of the plants have made 
a remarkable gradual reduction from 
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year to year in number of accidents 
as well as days lost. The plants in this 
group are those that have given acci- 
dent prevention work the consideration 
it deserves, and they have been repaid 
handsomely for their efforts. The 
second 25 per cent of the plants have 
made nearly as much progress in point 
of reduction; the first two groups form- 
ing 50 per cent of all of the plants carry- 
ing the load insofar as their continued 
reduction permits us to show a similar 
reduction in the total yearly figures. 
The third group is more or less at a 
standstill. The fourth group is the one 
The ex- 
tremely poor showing by many plants 
in the last group is more deplorable 
because in that we have many up-to- 
date plants, from a manufacturing 
standpoint, with mechanical hazards 
much less than is present at several of 
the plants in the better group. 

In addition to the figures shown 
above, which are a study of the indus- 
try as a whole, we find that results ob- 
tained by those companies doing real, 
active safety work are startling and 
beyond expectation. Ten years ago 
we thought it impossible to cut down 
lost time accidents to 50 days or less 
per 100,000 man-hours worked. To 
say that safety work would enable a 
cement plant to operate a month with- 
out a lost time accident seemed an idle 
dream. However, records show that 
50 days was too high, and that we at 
that time did not have the faith we 
should have had in safety work. 

The figures given above are the re- 
sults of safety work of a cement com- 
pany operating 15 plants. In 1919, 
6211 days were lost and in 1924, 2757 
days were lost. In six years the results 
are remarkable and prove beyond a 
doubt that the great waste of human 
life, due to accidents, can be cut down. 
The average days lost per 100,000 man- 
hours over a period of six years, 1919 to 


_ 1924, show the work accomplished by 


safety committees. 
Days Lost per 100,000 Man-Hovurs, 
1919 ro 1924 
18.8 


The vice-president of this company 
in a speech made at the National 
Safety Congress in Buffalo, after care- 
ful study of accident statistics of his 
own company, made the following 
statements: 


Safety work improves efficiency. Noth- 
ing has ever been introduced into cement 
plants which has touched the hearts and 
spirits of employes as has the interest of the 
management in their physical welfare. 

In my opinion as an executive, safety 
work has become as necessary and essential 
to the successful operation of a cement 
plant as a boiler house or laboratory. 


The president of another cement 
company, who has done active safety 
work, made the following statement as 
to what he thought of the work in the 
cement industry: 


There is no branch of Association work of 
greater import or value to the industry 
than that of your Bureau of Accident Pre- 
vention, and I congratulate you upon the 
growing interest of members in it. 


Judge Gary of the Steel Corporation 
says: “Accident prevention is not only 
good morals and good ethics but also 
good business.” In a letter to all 
the subsidiary companies of the Steel 
Corporation, Judge Gary also said: 
““Much can be done by designing new 
construction and machinery with all 
practical safeguards. Nothing which 
will add to the protection of the work- 
men should be neglected. The safety 
and welfare of workmen is the greatest 
concern.” 


i- 
e 
d 
it 
n 
r, 
ry 
ry 
ot 
nt 
is 
n- 
| 
n- 
ou 
ng 
er 
a | 
id 
ed 
m 
ve 
ng 
in 
n- 
id 
th 
he 
he 
ce 
ys 
st 
de 
ym 
4 
53 
09 
068 


108 Tue ANNALS OF THE AMERICAN ACADEMY 


Accident prevention is absolutely 
an essential part of the industrial pro- 
gram and production without safety 
is inefficient. A continuous accident 
_ prevention program carried out with 
the backing of the management means 
lower compensation insurance costs. 
It means conservation of man power; 
increased production and decreased 
labor turnover; reduction in material 
spoilage and improved plant morale. 

Would any of us in the cement 
industry to-day use the old burr stone 
for grinding or the old dome kiln to 
burn clinker? No! Then why should 
any live, wide-awake concern neglect 
to do everything in its power to de- 
crease accidents, which are a costly 
part of production expense. Accident 
prevention work is just as much a part 
of general efficiency as the use of proper 
manufacturing machinery. However, 
I am very glad to say that the great 
majority of the cement companies to- 
day are taking note of this most im- 
portant part of cement manufacture. 
Those companies which are putting 
safety on the same plane with produc- 
tion are getting both. 


How Sarety Work Is AccomMPLISHED 


Just how can this work be carried 
out is the question which enters the 
minds of those who have never done 
any accident prevention work. In the 
years gone by, the executives of differ- 
ent manufacturing concerns knew per- 
sonally and intimately their superin- 


tendents and foremen and many of 


their employes. Business conditions 
are entirely changed to-day and the 
executive is kept busy in his office 
handling the business end and does 
not have an opportunity of associating 
with his men. The big corporation 
with many plants scattered throughout 
the country makes it impossible for the 
executives to visit the plants excepting 
on rare occasions, and that work must 


-be delegated to some one. 


In these 
days it is the department of safety 
that is handling many of the problems, 
not only of safety, but fire protection 
and fire prevention and industrial rela- 
tions. To-day the foremen and safety 
committees are recognized as the back- 
bone of the operating department. 

In the early stages of safety work, 
before the days of safety codes and 
compensation laws, most of the work 
was done upon the orders of an insur- 
ance or factory inspector. There were 
no state standards. The guards that 
were ordered to be used were the best 
known at that time. However, to-day, 
many of them have been put aside 
and new standards are now in existence. 

The whole success or failure of acci- 
dent prevention work, the functioning 
of safety committees and the attitude 
of the foremen, depend entirely upon 
the executives of a company. The 
organization, from the president down, 
that realizes the value of safety and 
backs up the safety department and 
plant superintendents, can expect re- 
sults. However, where indifference is 
manifested by those in authority, no 
results can be expected or obtained. 

In making a study of the results ob- 
tained by those companies which have 
been successful in their safety work, 
we find that they have been successful 
because of the backing of the manage- 
ment and the careful and thorough 
work of the safety committees. Most 
of the successful plants have been well 
guarded, which perhaps relieves us of 
20 per cent of the work in accident pre- 
vention; the balance is due entirely 
to the work of the safety committees. 
We find a great many of these com- 
mittees are composed of foremen, for 
the different companies realize that 
they are the key-men and the ones 
who must be thoroughly educated to 
believe in accident prevention work, 
for if they do not, results will not be 
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obtained either in their own depart- 
ment or in the plant as a whole, for 
their attitude is reflected in the work 
of the men. The safety committee 
and the foremen must believe in acci- 
dent prevention work just as they be- 
lieve in anything else that prevents 
waste and increases efficiency in each 
department. 

The duties of the safety committee 
were outlined as early as 1917 and a 
great many of the successful plants are 
following more or less along this 
organization. 

The General Safety Committee has 
been divided and covers a large field 
of activities—the Inspection Commit- 
tee, composed of two or more members, 
making a semi-monthly inspection of 
the plant and studying the accident 
hazards, lighting, items of maintenance 
and general housekeeping; the Fire 
Committee, making a semi-monthly 
inspection of fire hazards and all fire 
equipment; the First Aid and Sanitary 
Committee, having charge of first aid, 
hospitals and all medical supplies and 
making a thorough inspection of the 
sanitary conditions of the plant and 


all company dwellings; the Publicity 
and Educational Committee, keeping 
the Bulletin Boards clean and attrac- 
tive, instructing the men about the 
plant and working out a monthly pro- 
gram for the meeting; the Accident 
Investigation Committee, making an 
investigation of all serious accidents, 
reporting the cause of same and method 
of preventing similar accidents. 

No hard and fast rule can be laid 
down as to the number of men on a 
committee, as we find each organiza- 
tion has its own ideas on this subject, 
but the general outline as given above 
has been followed. : 

All accidents are being reported to 
the companies, and the companies 
themselves report every lost-time acci- 
dent to the Cement Association. 

The yearly study of accidents as 
published in the Accident Prevention 
Bulletin of the Portland Cement Asso- 
ciation is, without question, probably 
the most accurate of any industry in 
the country and it has proven most 
beneficial to the cement companies 
interested in accident prevention 
work. 
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Safety for Railroad Employes 


By E. S. Cuapin 


Supervising Inspector, Philadelphia Division, Department of Labor and Industry, Commonwealth 
of Pennsylvania; formerly Safety Supervisor, Pennsylvania Railroad 


ROM the day of the first successful 

locomotive, safety in operation has 
been the prime consideration in rail- 
road location, design, construction and 
maintenance. The constant striving 
for more powerful engines, larger cars, 
heavier rails, stronger bridges, shorter 
routes, lower grades, fewer curves, 
clearer signals and better station facil- 
ities has resulted in providing not only 
for the more rapid handling of passen- 
gers and freight, but also for increased 
safety while in transit. 

The stories of the development of 
the air brake, automatic coupler, steel 
car, block signals, interlocking switch 
control, steel rail, steel wheel and many 
other well-known elements of modern 
railroad equipment would each provide 
material for an interesting treatise, but 
need only be mentioned here as ex- 
amples of safety devices upon which 
millions of dollars, years of painstaking 
research and careful thought by the 
highest type of engineering minds have 
been and are being continually ex- 
pended. 

But all the money invested in these 
improvements would have been wasted 
if it were not for the conscientious 
vigilance of the human beings using 
and directing them. 


Wuat STANDARDIZATION Has 


The Train Operating Rules of the 
American Railway Association, de- 
veloped from the combined experience 
of practically all the roads of this 
country, are the basis of the rules 
adopted by all of the roads. This 
standardization in the most fundamen- 


tal training of all employes is one of the 
most valuable aids in safe operation, 
particularly in territories frequently 
encountered wherein trains of several 
roads use joint track facilities. 

Many of these rules, such as those 
relating to train orders, flagging, dis- 
play of train signals, observance of 
track signals, sounding of whistle sig- 
nals, etc., are familiar examples of the 
recognition accorded to safety through- 
out the Code. 

Lest anything were overlooked, one 
appears as follows: 


In all cases not covered by instructions, 


take no chances, but follow the safe course. 


How carefully these rules have been 
drawn and how well they are observed 
is attested by the infrequency with 
which it has been found necessary to 
make changes in the Code and in the 
fact that train accidents due to failure 
to follow them, when considered in 
proportion to the thousands of trains 
operated daily throughout the land, 
are remarkably few. Out of 900,000- 
000 passengers carried in 1924, only 
eleven were killed in train collisions. 

A large amount of credit is due the 
Master Car Builders’ Association which 
was founded in 1867 with the view of 
standardizing the parts used in car 
construction, for they have always 
kept safety in view when fixing stand- 
ards of thiskind. They are now a part 
of the Mechanical Section of the Amer- 
ican Railway Association. They have 
developed the automatic coupler to its 
present high state of efficiency and 
among other things have made stand- 
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ard rules for loading long and bulky 
material, such as steel girders, lumber, 
steel pipe, plate glass, etc., on open-top 
cars which have added to the safety of 
freight train operation. 

Another branch of this Association 
is the Bureau of Explosives, which has 
done research work and drawn up rules 
for the safe handling of inflammable 
and explosive materials while in transit 
or storage on or near railroad property. 
The work of this Bureau was of the 
highest value to the nation during the 
Great War, and although shipments in 
time of peace are smaller, the disaster 
which might result from even one fail- 
ure can better be imagined than de- 
scribed. 

The interchanging of cars in service 
between roads brought about a dan- 
gerous condition due to the fact that 
the location of end and side ladders, 
sill steps, grab irons and brake steps 
varied widely, and men working in 
yards at night or even in daylight were 
liable to reach for a support where they 
were wont to find one on cars of their 
own road, only to encounter empty air 
on the car of some other road. The 
need for standardization in the location 
of these fixtures resulted in the passage 
of the Federal Safety Appliance Act 
of March 2, 1893, which requires uni- 
form location and strength of the parts 
mentioned. Defects in any of these 
required appliances must be repaired 
at the first opportunity. 

Since July 1, 1888, the Interstate 
Commerce Commission has required 
that all railway accidents causing death 
or disability of over one day of passen- 
gers, trespassers or licenses, or death 
or disability of over three days of em- 
ployes, shall be reported on standard 
forms. 


VALUE OF STATISTICS 


One of the greatest aids in accident 
prevention work is a background of 
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statistical information as a basis for 
comparisons. These figures compiled 
from the reports submitted by the 
various roads are published quarterly 
and summarized annually, so that each 
road can mark its progress with relation 
to its own previous records or the con- 
current performances of other roads. 
This has caused a healthy rivalry to 
arise among the roads to see which can 
make the most improvement, and 
those not among the leaders are search- 
ing for the reasons within their own 
circles and this introspection has not 
been unprofitable by any means. 

The figures following quoted from 
the Interstate Commerce Commission 
Accident Bulletin show the accident 
record for fourteen years and indicate 
the increases and decreases during those 


ears. 

The following table shows the con- 
sistent improvement in the record of 
fatalities in proportion to the numbers 
of all employes, of trainmen, and of 
passengers carried. In the same period 
the number of employes in service in- 
creased from 700,000 to almost 2,000,- 
000 in 1924, the number of freight tons 
carried one mile has increased 575 per 
cent, and there were 52 per cent fewer 
passengers killed in 1924 than in 1888, 
although the number of passengers car- 
ried one mile was 300 per cent greater. 

The reduction in fatalities to train- 
men has made it possible for the Broth- 
erhood of Railroad Trainmen to re- 
duce their premiums covering accident 
and death benefits to members, due to 
the improved experience from the in- 
surance standpoint. 

Thus far we have only considered 
safety for railroad employes as it has 
been included in the larger field of safety 
for passengers, freight and railroad 
property, since any equipment or rules 
which protect the trains and their 
burdens include the men operating 
them. 
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PASSENGERS 
Year 


Trespassers | Rarroap | Totat Persons 


Injured | Killed | Injured 


6,617 | 143,739 


1923..| 188 | 5,847 | 2,022 | 159,218 |2.779| 3.047| 2968| 6,314| 7,385 | 171,712 
1922..| 200 | 6,153 | 1,648 | 116,757 |2.430 | 2.844| 1,810] 5,383! 6,325 | 194.871 


104,849 | 2,481 | 3,071 1,705 4,868 5,996 | 120,685 


2,368 1,791 5,077 6,958 | 168,309 


1919. 273 7,456 | 2,138 | 131,018 | 2,553 | 2,658 1,784 4,616 6,978 | 149,053 
1918..| 471 7,316 | 3,419 | 156,013 | 3,255 | 2,805 1,852 4,683 9,286 | 174,575 
1917..| 301 7,582 | 3,199 | 174,247 | 4,243 | 3,829 1,969 4,764 | 10,087 | 194,805 


2,941 | 176,923 | 4,928 | 4,793 1,652 3,859 | 10,001 | 196,722 
138,092 | 5,084 | 6,448 1,086 2,981 8,621 | 162,040 


1914..| 232 | 13,887| 3,259 | 165,212 |5,471 | 6,354 | 1,147] 2935 | 10,302 | 192,669 
1913..| 350 | 15,130 | 3,715 | 171,417 |5,558 | 6310| 1,125 | 3,080 | 10,964 | 200,308 


3,635 | 142,442 | 5,434 
126,039 | 5,284 | 5,614 992 2,434 | 10,396 | 150,159 


5,687 1,032 2,506 | 10,585 | 169,538 


Nore.—1911 to 1915 fiscal years, ending June 30th. Totals include “other persons” not 


— or Emptoyes| NuMBer or TRAINMEN 
IN SERVICE PER IN SERVICE PER 
Empvove TRAINMAN KILLED Canatup Pan 
PassENGER KILLED 
Dec. 31, 1924....... 1,164 483 6,314 
894 370 7,216 
1,003 424 4,881 
Bee. 1688 ......- 1,160 451 5,096 
839 288 5,673 
June 30, 1915....... 735 317 4,954 
June 30, 1909....... 576 205 3,524 
June 30, 1906....... 387 124 2,223 
June 30, 1899....... 420 155 2,189 
June 30, 1889....... 357 117 1,523 


Sarety First MoveMENT 


The “Safety First ’’ movement, look- 
ing toward the protection of the lives 
and limbs of railroad employes through 
the enlistment of their own interest in 
the elimination of preventable acci- 
dents, had its inception during 1910 
when several of the larger roads in- 
augurated safety committees among 
their men. One of the outstanding 
figures in this work was the late Ralph 


C. Richards, of the Chicago and North- 
western Railway. The results soon 
showed that through this agency many 
men were reached and brought to a real- 
ization of their responsibility in the 
performance of their duties in a safe 
way, rather than in a manner which 
involved danger to themselves or 
others, and many minor physical con- 
ditions which might have caused pain- 
ful injuries were brought to the at- 


‘ 


rn 


rt) 


of © 


112 
AT 
EmPLoYEes 
Way Crossines 
Killed | Injured Injured Killed 
205 | 1,458 
: 1920 229 7,591 e578 | 149,414 | 2,166 | 
: 1916 | 246 | 7,152 | 
O15 99 09 ) 
1912.. 283 14,938 | 
1911..| 299 12,088 | 
| | 
| 
itemized. 


SAFETY FOR Rar~roap EMpLoYEs 118 


tention of the proper authorities and 
corrected. The fact that all sugges- 
tions to these committees were con- 
sidered and the great majority found 
acceptable, indicates the degree of 
co-operation reached and that there 
was need for the work. 

Other roads adopted similar plans 
and interchanged ideas and experiences 
individually until December, 1914, 
when the Steam Railroad Section of the 
National Safety Council was formed, 
wherein all member roads contributed 
their part to a more uniform practice in 
handling safety problems. The new 
section grew rapidly and so important 
did the work become in the next three 
years that, with the inauguration of 
Federal control of railroads during the 
World War, a special department of 
safety was organized by the Director 
General and all railroads required to 
establish safety departments under a 
specified plan, which included safety 
committees and a supervisor of safety. 
Membership in the Steam Railroad 
Section, National Safety Council, was 
authorized for all roads and many of 
them which then formed their first con- 
nection therewith are still members. 

The increasing number of deaths due 
to automobiles colliding with trains at 
highway grade crossings caused great 
concern to railroad safety men and a 
committee of the Steam Railroad 
Section, N. S. C., was appointed to 
consider ways and means of preventing 
them. 

The American Railway Association 
authorized the organization of a Safety 
Section in July, 1921, which was practi- 
cally identical in membership with the 
Steam Railroad Section, N. S. C., and 
the first work was to plan for a “Care- 
ful Crossing Campaign” which was 
conducted from June 1 to September 
30, 1922. The good results warranted 
the continuation of similar campaigns 
in each of the following years. 


In 1923 there were 2268 persons 
killed at highway grade crossings and 
there were 15,092,177 automobiles 
registered. 

In 1924 there were 2149 persons 
killed, a decrease of five and two- 
tenths per cent, while the automobile 
registration was 17,591,981, an increase 
of thirteen and nine-tenths per cent. 

For statistical purposes the Inter- 
state Commerce Commission classifies 
railroad employes under 146 occupa- 
tional titles. 

This is only one indication of the 
great variety of duties performed by 
them, which include almost every major 
trade and profession to some degree, so 
that it is doubtful whether there is any 
industry covering so many lines of work, 
with each having its own type of 
hazard. The public see more of the 
train, engine and station employes and 
often fail to realize the parts played by 
shop, yard, freight station, track main- 
tenance, executive and clerical forces. 


GENERAL SAFETY MEASURES 


In each class are men engaged in 
work which involves the same hazards 
as would confront a man in his occupa- 
tion if working in an industrial estab- 
lishment, and added thereto is often the 
hazard arising from direct contact with 
railroad operations—the movement of 
cars, engines and trains. 

The average large railroad to-day has 
its own shops for car and locomotive 
repairs including machine, boiler, 
blacksmith, foundry, pipe, paint, wood- 
working, upholstering, tool-making, 
airbrake, car erecting, locomotive erect- 
ing, engine house, power plant, and 
electrical repair departments. Some 
have their own chemical and physical 
testing laboratories where any article 
used in railroad operation from drink- 
ing water to a locomotive under steam 
can be tested and its suitability to the 
requirements of the road be determined. 


jured 
3,739 
1.712 
1.871 
),685 
3,309 
,058 
1,575 
1,805 
3,722 
2.040 
2,662 
),308 
),538 
),159 
” not 
ANDS ; 
ED 
orth- 
soon 
nany 
real- 

the ‘ 

safe | 
hich 
; or 

con- 
» at- 


Forests, wood-preserving plants, 
wharves, coal and ore docks, grain 
elevators, office buildings, hotels and 
restaurants are just a few of the widely 
diversified places in which railroad 
employes may be found. 

In each occupation there are certain 
hazards which are common to men in 
similar lines of work in any industry, 
such as the operation of a rip saw in a 
woodworking shop, handling molten 
metal in a foundry, climbing a wire 
pole, or the use of machine tools in 


- shop operations. 


The same safety measures are ap- 
plicable to railroad employes that have 
been found efficient under like condi- 
tions in the other industries, such as the 
installation of spreaders and guards on 
saws, the use of goggles and asbestos 
leggings in foundries, keeping linemen’s 
spurs sharp and life belts sound, or the 
guarding of belts and pulleys in the 
machine shop. Hazards of this class 
need not be considered further in this 
article. There are other hazards which 
are peculiar to the railroad industry 
and measures to overcome them are 
listed below: 


Speciric Sarety MEASURES 


Employes should not walk on or across 
tracks except in performance of duty; then 
face toward approaching current of traffic, 
keeping sharp lookout in both directions 
and clear of all tracks which are obscured by 
steam or smoke from passing trains. 

Track gangs should be protected by a flag 
man on each exposed side, and should clear 
all tracks on approach of trains over the 
track on which they are working. They 
should all clear on the same side, if possible, 
so that all can be under the observation of 
the foreman. When clearing tracks all 
tools should be laid so that they cannot be 


. struck by passing cars or engines. 


Men should never go between standing 
cars on tracks unless it is known that they 
are not to be moved. No one should ever 
crawl under a standing train. When making 
necessary repairs to cars or engines on tracks 
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a blue flag or blue lantern signal must be 
placed between the last car on track and 
clearance point at entrance switches, on 
both ends if necessary. 

Trainmen should never go between close- 
ly approaching cars to adjust couplers, or 
attempt to line up coupler heads by kicking 
at them, but signal with hand or lantern for 
cars to be stopped and see that they are 
stopped before making adjustments. After 
couplers are lined up they should step out 
and signal for the movement. 

Yard tracks should be kept clear of all 
obstructions which might cause stumbling 
or slipping, such as broken couplers, lumps 
of coal, old ties, loose boards, etc. 

Heel blocks should be kept in place on all 
yard switches. 

Bridges or culverts should be used to cross 
tracks wherever available. Their very 
presence warns that any other course is 
dangerous. 

Men cleaning snow from switches should 
be especially watchful since their ears are 
usually muffled and engineers approaching 
points where snow shovelers may be at 
work should be particularly careful to sound 
the whistle. 

Employes should not attempt to board or 
ride upon the sides or tops of cars or engines 
moving into doorways, station sheds, ware- 
houses, or tunnels where they may be caught 
by close obstructions. “Head tappers” 
are provided to warn of approaching close 
overhead clearance points and should be 
carefully maintained to insure their effec- 
tiveness. No one should be permitted to 
ride on tops of cars in territory where there 
are overhead electric power wires within 
nine feet of the surface on which they are 
standing, to make sure that they will not 
swing a lantern against the wire. 

Boarding an approaching locomotive by 
stepping from in front of it onto the leading 
footboard should be prohibited and riding 
on the leading footboard is dangerous. 
Both of these can be stopped if the engineers 
are ordered not to move their engines with 
anyone on the leading footboard. 

Air brakes should not be applied on stand- 
ing cars or engines without first making 
sure that no one will be caught by the move- 
ment of the brakes. 


acs 
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Injectors should not be operated onstand- 
ing engines until the man in the cab is sure 
that no one is under the engine where he 
might be scalded by steam or hot water 
escaping from the overflow pipe. 

No attempt should be made to tighten 
boiler wash-out plugs or fittings while there 
is steam or hot water under pressure in the 
boiler which would be released if the fitting 
should break or come loose. 

Boiler blow-off valves should only be 
opened when all workmen have been re- 
moved from under the engine, and then the 
man opening the valve should stand on the 
floor or ground alongside the engine where 
the escaping hot water cannot strike him. 

Valve reverse mechanism should not be 
operated unless the man in charge knows 
that no one will be caught by the movement 
thereof. 

When making repairs which require the 
disconnecting of main crossheads on loco- 
motives under steam pressure, equipped 
with valve rigging on the outside of the en- 
gine frames, the main valves should be dis- 
connected or blocked so that they cannot 
be moved, or provision made for allowing 
steam entering the valve chambers to es- 
cape freely and directly to the outside air, 
so that no movement of the valve mecha- 
nism can cause steam from the boiler to 
enter the cylinders and move the pistons. 

When walking about yards, engine-houses 
or shops, men should walk around rather 
than through any cloud of escaping steam 
which obscures their pathway. 

Wreck and work train derricks, self- 
propelled yard cranes, etc., should never be 
swung so that they would be struck by 
trains passing on adjacent tracks until all 
such tracks have been fully protected by 
flagmen or fixed signals. 

When applying hand brakes with the use 
of a brake club the strain on the latter 
should be toward the car rather than away 
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from it, so that in case of the chain kinking 
or failing the brakeman will not fall from the 
car. Brake clubs should be made from 
sound, straight grained wood, and replaced 
before they are badly worn. 

Tools on locomotives should never be 
allowed to project beyond the sides, nor 
placed where they might fall off. 

Freight car doors or coke racks which 
have become loose so that they sway out- 
ward must be secured or removed and placed 
inside car. 

Coal piles on tenders or coal cars must be 
properly trimmed when loading to prevent 
lumps falling off. 

No open flame or ordinary hand lantern is 
safe to use around a wreck involving gaso- 
line or explosives. Electric flashlights 
should be carried for these emergencies. 

Wreck crews working in tunnels should 
have at least two oxygen breathing helmets 
and an adequate supply of “‘all-service” 
gas masks. 

Deep water ash pits should be railed or 
covered with screens to prevent men from 
stepping or falling into them. 

Shallow water pits should be designated 
by signs well lighted at night. 

No one should ride on cars or engines with 
any portion of the body projecting into 
inter-track space, where it might be struck 
by track fences, mail cranes or passing 
trains. 


While some of these precautions may 
seem trivial, every one of them has been 
shown to be necessary through the hard 
lessons of experience. That the future 
will see a still further reduction in acci- 
dents to railroad employes cannot be . 
doubted when we look back on the past 
record and realize the high ideals of all 
railroad managers and employes in 
making absolute safety their goal. 
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Safety in Building Construction 


By C. H. Atmsteap 
Dwight P. Robinson and Company, Incorporated, New York City 


BOUT ten years ago very little 
organized effort in accident 
prevention work was carried on by 
the construction or building industry. 
Where serious or fatal accidents oc- 
curred, the superintendent of construc- 
tion was severely reprimanded and in a 
few instances steps were taken to pre- 
vent a reoccurrence of similar accidents, 
but there was no special systematic 
plan. 


AccIDENT PREVENTION 
MEASURES 


During 1917 a small group of general 
contractors and others interested in the 
construction industry, located in vari- 
ous parts of the country, realized that 
the building industry was one of the 
most hazardous to life and limb of 
any of the existing industries, so they 
formed the Construction Section of the 
National Safety Council with the prin- 
cipal idea of organizing their efforts to 
concentrate on the principal hazards in 
the industry. This presented a some- 
what complicated problem, due to the 
fact that the industry was not operat- 
ing in a fixed location like industrial or 
manufacturing plants. Building oper- 
ations were widely scattered and where 
a tentative accident prevention pro- 
gram was built up on a construction 
operation in a certain locality, it was 
wiped out as soon as the project was 
completed and the various building 
tradesmen released. The general con- 
tractor or builder then started another 
project in a different locality and con- 
sequently had to begin his accident 
prevention work all over again. 


Meruops or PrRocEDURE 


In general, accidents are prevented 
in two ways: by the installation of 
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mechanical safeguards and by the 
exercise of caution on the part of the 
workmen. The first requires the edu- 
cation of the employer in building the 
proper mechanical safeguards and the 
second means the education of the 
workmen as well as the foremen and 
employers along the broad lines of 
safety first. An employe cannot be 
expected to give the needed attention 
to the safety of himself and his fellow 
workers if his employer does not first 
show that he is interested in preventing 
accidents. This interest can be best 
manifested by the installation of me- 
chanical safeguards on equipment and 
at dangerous locations on the work and 
by the sincere attitude of the employer 
in his attempt to educate the workmen. 

Both of these methods are pretty 
generally understood throughout the 
industry at this time and membership 
in the National Safety Council gives an 
excellent opportunity for the inter- 
change of ideas on the subject. A re- 
sult of the educational program is that 
in a good many cases manufacturers of 
construction equipment safeguard all 
dangerous parts of their apparatus be- 
fore it leaves the factory and a careful 
superintendent will place guards on the 
machines at the jobs if they are not so 
protected when received. 


EpvucaTIONAL Meruops 


The Construction Section of the Na- 
tional Safety Council then organized 
their efforts at various meetings and 
conventions in open discussion as to the 
best ways to educate workmen in acci- 
dent prevention and some of the solu- 
tions evolved that one of the best 
mediums of education was the safety 
bulletin board. Some incorporated 
fixed safety program for each operation; 
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first, furnishing the operation with a 
first-aid kit, then constructing a safety 
bulletin board and supplying the opera- 
tion with safety slogans and safety 
bulletins. 

Most of the bulletins used on con- 
struction operations were and are at 
present obtained from the National 
Safety Council. Material for these 
bulletins was furnished by various 


' contractors who were members of the 


section. Others were obtained from 
yarious insurance carriers. Safety 
warning signs were also placed on a 
good many operations and usually 
displayed upon temporary elevators, 
hoisting apparatus and at other points 
where there was any likelihood of 
accidents occurring. These slogans 
usually carried a warning such as 
“Safety First—Be Careful Always.” 
At the inception of a construction 
operation a good many contractors 
held their superintendent responsible 
for the safety of the men, pointing out 
by correspondence and personal con- 
tact the danger of riding on material 
hoists, the danger in not wearing safety 
goggles on hazardous chipping work or 
any other dangers on the job where 
serious accidents were likely to occur. 

Some general contractors found that 
where a building operation covered a 
large area and it was difficult for the 
superintendent to cover the complete 
job from a safety standpoint, it was 
advantageous to organize such an op- 
eration on a “safety basis” under a 
systematic plan, the superintendent 
being regarded as the head of the safety 
organization, having under him a safety 
committee consisting of three foremen, 
one of the three being designated as 
permanent chairman, the other two 
holding office for a period of four weeks 
as active committeemen. Every two 
weeks one man retired and the com- 
mittee selected another from among 
their fellow-foremen to serve. Thus, 


the job was getting the benefit of the 
experience of every foreman on the job. 
The committee inspected the job once 
a week and items requiring attention 
from a safety standpoint were taken 
up with the foreman directly in charge 
of the work in question. Every two 
weeks a safety committee meeting of 
foremen was called by the superintend- 
ent. Inspection reports were read 
and a summary report also read giving 
the causes of all accidents that oc- 
curred during the previous two weeks. 
Then followed a brief discussion relative 
to proper methods of reducing the 
accidents. 

In addition to accomplishing its 
purpose from a safety standpoint, the 
plan helped to educate the various 
foremen on safety matters and also 
maintained a spirit of co-operation on 
the job. 

Where contractors inaugurated this 
plan on large operations, accidents 
were materially reduced. 

To further educate the employe 
on accident prevention, some builders 
conducted a “No-Accident-Month 
Campaign” with success. Others who 
were operating chiefly in one section 
or had building operations in close 
proximity held “smoker” meetings for 
their superintendents and foremen. 
These meetings were usually held in 
the evening and a good deal accom- 
plished by general discussion and the 
interchange of ideas, which resulted in 
more harmonious co-operation in acci- 
dent prevention on construction work. 

The following example is typical of 
the beneficial results obtained by 
organized efforts in educating the 
worker. During 1922 a superintend- 
ent of construction, in charge of a 
heavy construction operation in the 
South, made a statement that it was 
practically impossible to get workmen 
to wear safety goggles on hazardous 
chipping work without threatening to 
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dismiss them. The same superintend- 
ent during 1925 made the following 
statement: 


Much of the work has been drilling and 
cutting concrete and in places where both 
the calcine dust from roasted ore and dust 
from the concrete has been very bad, prac- 
tically all the organization, including fore- 
men, have been more than willing to wear 
goggles. 


There are many similar examples 
that could be cited illustrating im- 
proved conditions and the above are 
only some of the educational methods 
used by the general builders which 
show an advanced step by the industry 
as compared with the lax methods exist- 
ing previously. 


VALUE oF ACCIDENT STATISTICS 


During 1921 the Statistical Stand- 
ardization Committee of the Construc- 
tion Section of the National Safety 
Council (this committee consisted of 
representatives of general builders) 
realized that accident prevention work 
was seriously handicapped by lack of 
adequate accident statistics. Further, 
that with a list of causes the industry 
would have a guide for accident pre- 
vention measures, and in consequence 
the following list of causes was prepared 
and adopted by the Section as a stand- 
ard list: 

(1) Macurnery EquipMENT 
(a) Boilers and steam pressure ap- 
paratus 
(b) Vehicles 
(c) Hoisting apparatus 
(d) All other 
(2) Exp.ostves, E.ecrricity, Fires AND 
Hor SusstaNces 
(a) Explosives 
(b) Electricity 
(c) Fires 
(d) Hot substances 
(3) Potsonous AND Corrosive Svus- 
STANCES 
(4) or Persons 
(a) From scaffold and ladders 
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(b) From all other elevations 
(c) Into excavations, floor openings, 
etc. 
(d) On level 
(5) Opsects (not being handled 
by injured) 
(a) From elevations 
(b) Cave-ins 
(c) Collapses 
(d) All other 
(6) Hanpuine or MaTERIALs AND OBJects 
(a) Wheelbarrows, concrete buggies 
and similar hand carts 
(b) Allother | 
(7) Ustne Hanp 
(8) STEPPING ON AND STRIKING AGAINST 
Oxssects 
(a) Nails 
(b) All other 
(9) MisceELLANEOUS 


Before adopting the above list the 
committee carefully checked it with the 
standards in use by the best known 
authorities engaged in the compilation 
of accident statistics. Tabulations ob- 
tained under this list can be compared 
with records by other well-known acci- 
dent statistics gathering bodies, such as 
the U. S. Bureau of Labor Statistics, 
the National Workmen’s Compensa- 
tion Service Bureau, the International 
Association of Industrial Boards and 
Commissions and the Headquarters 
Staff of the National Safety Council. 
This list is flexible in that any individ- 
ual construction company encountering 
special types of accidents can insert 
additional appropriate sub-classifica- 
tions under the main heading, without 
in any way disturbing the frameworkof 
the standard list. 

At the time this classification was 
adopted it was decided that in order to 
get the best results some individual in 
the home office of the contracting com- 
pany should classify the accidents ac- 
cording to the above causes. This 
party should also make it a point to see 
that accident reports come in from the 
various operations sufficiently clear s0 


— 


|_| 
ca 
th 
lo 
se 
di 
m 
of 
ex 
re 
{ de 
; uf 
th 
ad 
str 
sti 
he 
wi 
ity 
to 
ac 
gre 
an 
Pe 
as 
Co 
19: 
wh 
401 
los 
pre 
wh 
19 
Wo 
19, 


nings, 


ndled 


JECTS 
iggies 


Sarety In CoNnsTRUCTION 


that an intelligent classification can be 
made. While it is true that since the 
adoption of this classification only a 
small number of general contractors are 
reporting their statistics to the Na- 
tional Safety Council, the industry as a 
whole has organized its efforts and has 
made a fair start. 

With adequate statistics, executives 
can readily ascertain the causes of ac- 
cidents which are occurring, enabling 
them to grasp clearly the waste and 
loss of efficiency which accidents repre- 
sent. It has been conceded by all in- 
dustries that only when the facts re- 
garding accidents are presented in a 
more or less exact concise form, instead 
of in a vague general way, can a busy 
executive be reasonably expected to 
realize fully the importance of the acci- 
dent problem and its significant bearing 
upon the well-being of his employes and 
the productiveness of his business. 

In spite of the fact that since the 
adoption of the classification only a 
small number of builders are reporting 
statistics, the industry as a whole has 
been able to determine the causes from 
which the greatest frequency and sever- 
ity of accidents are occurring and due 
to this effective method of classifying 
accidents, it has been found that the 
greatest frequency of accidents is from 
“Handling of Material and Objects,” 
and the greatest severity from “Falls of 
Persons from Scaffolds and Ladders.” 

The Construction Section statistics, 
as published by the National Safety 
Council for 1924, showed a much lower 
severity rate over the years 1923 and 
1922. Two general builders, one of 
which* employed an average of over 
400 men, finished the year without a 
lost-time accident. There were ap- 


proximately 23 general contractors 
who reported statistics for the year 
1924 and the number of man-hours 
worked by these contractors numbered 
19,009,681 and the average number of 
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employes totaled 15,681. Surely, this 
is an indication of the results obtained 
by organized efforts. It indicates an 
advancement by the industry in acci- 
dent prevention and shows that ex- 
cellent prevention work is being carried 
on and that accidents in the construc- 
tion industry can be prevented. 

In order to stimulate more interest 
among general contractors, the Statis- 
tical Committee of the Construction 
Section of the National Safety Council 
in the early part of 1925 prepared an 
accident summary report form, so that 
all the members reporting would have 
their accident records on a standard 
basis and the Section would be better 
enabled to concentrate their combined 
efforts in reducing or eliminating the 
principal causes of accidents in the 
industry. 


Sare Practices—CopeEs 


In some parts of the country general 
contractors have worked up and are 
using safe practice rules on their various 
operations and where such practices 
have been enforced decided improve- 
ments have been noticed from a safety 
standpoint. 

Some states have issued specific re- 
quirements for building and construc- 
tion work and contractors who have 
followed these requirements have 
shown improvements on their various 
operations. While it is very difficult 
in a number of instances to get some 
contractors to incorporate safety on 
their operations and to get some to do 
what is only absolutely necessary to 
comply with safe practices and specific 
requirements, there is also the better 
class of contractors who through 
organized effort are doing their utmost 
to promote safety activities in the in- 
dustry; and in many instances they 
incorporate more stringent safety meas- 
ures than called for by any existing 
safe practice rules or requirements, in- 
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dicating an improvement over condi- 
tions existing some eight or ten years 


ago. 
Tue REALIZATION oF Economy 


During the past few years executives 
have begun to realize the business 
value of safety work and some general 
contractors have succeeded in obtain- 
ing a reduction in their experience 
rating in some states as high as 30 or 
40 per cent. This is an advanced step 
when we take for example an estimated 
payroll of $100,000 at an average 
manual rate of 5 per cent, resulting in 
a manual-rate premium of $5000, on 
which a 20 per cent experience credit 
rating reduction would save $1000. 
As a matter of fact most contractors 
pay a manual rate averaging nearer to 
7 per cent than 5 per cent. 

Aside from a humanitarian stand- 
point, contractors are beginning to 
realize more and more the efficiency of 
construction forces working under safe 


' conditions and where actual compari- 


sons were made it was found that the 
builder who had adopted precautionary 
measures obtained more efficient results 
than his competitor not employing safe 
methods. 
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One direct indication that organized 
efforts are producing results is indicated 
by the growth of the Construction 
Section of the National Safety Council, 
which not only has members in the 
United States and Canada, but can 
also boast of a member in Japan who is 
carrying on organized safety work. 
At the Cleveland convention of this 
council from September 28 to October 
2, 1925, there were approximately 150 
representatives of various contracting 
companies, which is perhaps the largest 
number that were ever present at 
a convention of this kind. A number 
of principal executives of various con- 
struction companies were also present 
and showed a very keen interest in 
the subject and the Section succeeded 
in re-electing as their chairman the 
chief executive of a prominent general 
contracting company in the Middle 
West, who during the past year spent 
much of his valuable time in this im- 
portant work and who has seen the 
merits of accident prevention in such 
a way that he is willing to head up the 
Section for another year. With this 
organized effort the familiar slogan 
“A Life for Every Story” is rapidly 
fading into oblivion. 
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Safety in the Automobile Industry 


By R. F. THatner 
Safety Director, Buick Motor Company, Flint, Michigan 


PRINGING from a very small or- 

ganization about a quarter of a 
century ago to one of the leading in- 
dustries of the world is the progress 
which has been made by the automobile 
industry. From a ratio of one car to 
every 18,000 people in 1898 to one 
car to every seven people in 1925 is the 
marvelous advance which has been 
made by this seemingly new organiza- 
tion. There were approximately 17,- 
000,000 motor cars in use in this coun- 
try at the close of 1924 with a prospect 
for the manufacture of 4,200,000 for the 
year 1925. These rapid strides in 
production have probably placed auto- 
mobile manufacturing in the unique 
position of being the most rapidly 
growing industry of all time. 

With this unusual growth has come 
development and expansion of factories 
and equipment from the old small 
plant, in which every man was a skilled 
mechanic and completed one particular 
piece, to the present large sized multiple 
production manufacturing units in 
which skilled mechanics are few but 
operators or semi-skilled mechanics 
are in the majority. Along with this 
rapid expansion of buildings and equip- 
ment there was the concurrent increase 
of the working force by the thousands, 
and these workers (not all skilled 
mechanics) were drawn to the auto- 
mobile plants from all walks of life by 
the lure of good wages. Thus we have 
an assemblage of workmen or operators 
of machines who probably were for- 
merly engaged in such occupations as 
barbering, clerking, farming, road 
building, carpentering, laboring, etc. 

With this rapid influx of untrained 


and unskilled men, brought in contact 
with machines and equipment to 
which they had never been accus- 
tomed, a new problem presented itself 
to the automobile industry in general, 
and that was the one of preventing 
accidents. In the early years of the 
industry shops were small and me- 
chanics were plentiful and skilled at 
their work. Men who applied for 
work in automobile shops knew what 
conditions they had to contend with. 
The result was that, although machines 
probably were not properly guarded, 
the man who ran them understood all 
of their good and bad points, which 
was a big factor in keeping him from 
injury. True, there were men, and 
skilled men too, who were injured in 
those times, but of course a good many 
of these injuries could be attributed 
to the unsafe construction of the 
machine. 


INCREASE IN AccIDENT HAZarpDs 


The automobile then passed from the 
experimental stage to that of being a 
commodity which provided pleasure, 
consequently those people who could 
afford this luxury created a demand 
which warranted the manufacture of 
the article on a higher production 
basis. Systems of inspection tending 
toward standardization of all parts 
were set up so that one man, 
instead of completing a certain job 
alone, became an operator and com- 
pleted one or more processes in the 
manufacture of that particular piece. 
This necessitated an increased amount 
of help and, inasmuch as skilled help 
was not required, untrained men were 
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brought into the organization and 
trained into the methods of performing 
their particular operations. There 
remained, however, the hazard of the 
unguarded machine and unsafe equip- 
ment because, due to the rapid ex- 
pansion, these conditions were not 
given proper consideration or thought 
with respect to the new and inexperi- 
enced men who would be called upon 
to handle them. 

The automobile is now passing from 
the pleasure state to that of being a 
present day commercial necessity. 
The truck is displacing the horse for 
hauling purposes, the bus is coming 
into its own for the transportation of 
passengers, and the individual car, in 
addition to being a source of pleasure 
to the family on Sundays and holidays, 
has found its place in the everyday 
life of business. The increased use of 
the automobile in the daily life of the 
people has of course caused an ex- 
ceedingly heavy production, with the 
result that the operations in the shop 
have become more segregated and 
confining. Men are now doing one 
operation where they formerly per- 
formed more than one, and on that 
operation are rated as semi-skilled 
men. 

The typical steps are thus depicted 
from a production viewpoint in the 
automobile industry. In the early 
stages safety or accident prevention 
was probably unknown; in the second 
stage, when insurance companies were 
assuming the risk of these industries, 
some safety work was done through 
these organizations, but it was not 
effective, due to the fact that they were 
not considered a unit of the organiza- 
tion and therefore could not, with 
authority, put any plans into operation. 
The result was that the only possible 
way to assume a risk was to be sure 
that it was not too great, and if a bad 
experience was encountered this year 
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the premium for the next year was 
increased. The constant increase in 
accidents was noticed by managers both 
from the humanitarian and economic 
standpoint. To have a man injured 
in a plant not only meant that he must 
be paid compensation but there was 
the additional charge on society of the 
maintenance of this man’s family in 
case of death and the man also in 
case of total disability. 

In addition, breaking in a new man, 
with the attendant scrap and low pro- 
duction which goes with that process, 
was unprofitable, so it was not long 
before safety departments were or- 
ganized and put into operation as an 
integral unit of the plant in an endeavor 
to eliminate this needless waste. Most 
of these have been effective, and the 
result has been due to the fact that 
the department generally has received 
recognition from the top down. Where 
this is the case satisfactory results have 
been obtained and economically em- 
ployer and employe have benefited. 


AccIDENT PREVENTION WorK 


The writer is not certain as to where 
the first safety organization was created 
in the industry or at what time, but 
from information at hand it is known 
that safety work was started in 1914 
in some plants and possibly earlier 
than that in other factories of which 
no record is available. At the present 
time every automobile company of 
importance has a fully developed safety 
department, whose sole function is the 
prevention of unnecessary accidents 
and the elimination of needless waste. 
Consequently, in putting one particular 
person in charge of this work it be 
comes his responsibility to see that 
plans are carried out which will benefit 
both employe and employer. 

Safety work in any automobile 
plant requires a knowledge of many 
diversified processes of manufacture 
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SAFETY IN THE AUTOMOBILE INDUSTRY 


because the modern automobile factory 
usually has, as a part of its makeup, 
such plants as gray iron and aluminum 
foundries, drop forge, sheet metal 
stamping, woodworking shops, machine 
shops assembly, stock room, loading 
docks, and a certain amount of con- 
struction work which all have their 
inherent hazards. Thus to success- 
fully carry on work, to combat or 
curb industrial hazards, a thorough 
knowledge must be had by the person- 
nel of any safety organization so that 
it can converse intelligently with the 
executives and workers of these various 
plants. 

There are two main avenues through 
which accident prevention work should 
be carried on in any plant. First, 
there are accidents resulting from 
machinery and equipment which can 
be decreased or eliminated by a proper 
design of the machine and equipment, 
by redesigning the same or, as a last 
resort, by providing safeguards. Sec- 
ond, there are accidents which can be 
prevented by education, which must 
be carried on by keeping incessantly 
before the employe propaganda in one 
form or another relating to methods 
to be used for the prevention of un- 
necessary accidents. 

Along the line of engineering revision 
and mechanical guarding many things 
have been done, from the application 
of a small guard to the complete 
redesigning of a machine, and in some 
instances changing an operation from 
one machine to that of an entirely 
different type. To begin with, all 
gears which are located so that men are 
likely to come in contact with them 
should be covered. Slow moving gears 
should not be considered less harmful 
than rapidly revolving ones because it 
is the slowness of them that usually 
lures. Belts in dangerous positions 
should be covered so that men cannot 
become entangled in, or struck by them, 
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if they should break. Many hazards 
can be eliminated by proper design. 


Maxine Die Construction SAFE 


Among some of the most notable 
processes and revolutionary changes 
in the automobile industry are those 
which have taken place in the sheet 
metal stamping plants which were 
heretofore considered very hazardous, 
due to the fact that it was necessary 
for men to place the stock between the 
dies or at the point of operation with 
their hands. The mechanical process 
of placing the stock, tripping the press 
and removing this stock became so 
easy of operation on intense pro- 
duction schedules that little thought 
was given to the operation after it had 
been mastered. As the habit grew 
upon the operator and less thought 
was required for the operation, there 
came a time when for an instant the 
hand and foot failed to synchronize 
in their motions with the disastrous 
result that the press was tripped while 
the hand was either putting in or 
taking out the stock. 

The first step to guard against this 
type of accident was a guard so devised 
that when the press was tripped a 
mechanical contrivance would auto- 
matically push the hand away from 
the die. As a first step this was a 
worthy one and those guards have 
saved many employes from serious 
injury. Devices whereby both hands 
were used in tripping the press after 
the stock was placed were also used 
with satisfactory results. But as time 
went on and we progressed in our 
methods, steps were taken to eliminate 
punch press accidents occurring at the 
point of operation by building a die 
which would make it unnecessary for 
the operator to place his hands between 
the dies. This is being done at the 
present time with a great deal of success 
in a number of large automobile plants. 
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Mr. August Kaems, of the Simmons 
Company in Kenosha, Wisconsin, prob- 
ably was the pioneer along this line, 
and after a demonstration by him at a 
meeting of the Automotive Section of 
the National Safety Council, at Mil- 
waukee in 1920, other safety men who 
had power press departments took up 
the idea with the result that at the 
present time safe die construction is 
making much progress and has been 
responsible for taking much of the 
hazard out of the sheet metal plant. 
If the die is large and cannot be made 
safe by design, tongs for feeding and 
taking out stock, or safeguards can be 
used. 


OruerR GENERAL IMPROVEMENTS 


The use of protective clothing, such 
as foundry shoes, leggings and goggles 
in factories where men work around 
molten metal has been directly re- 
sponsible for the reduction in serious 
metal burns. The idea of wearing 
protective clothing of this kind was at 
first difficult to sell to the employe, but 
after having had little experiences of 
their own as to the protection that 
the clothing offered, the rule for wear- 
ing was more readily complied with. 
Equipment for handling molten metal 
must be in first-class shape at all times 
and conveyors and special machinery 
should be provided with guards. 

In woodworking shops the displace- 
ment of square head joiner and shaper 
cutters with round heads and the use 
of guards on saws, joiners, gainers and 
shapers wherever possible has caused 
a material decrease in woodworking 
accidents. The shaper, as used in an 
automobile plant, is a very difficult 
piece of machinery to guard except 
for the usual guarding of belts and 
pulleys. The point of operation, or 
the head, is the part of the machine 
that does the damage and it is also 
the part of the machine which is very 
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hard to cover up because the cutting 


edge must be exposed to the work, 
However, by the use of forms to hold 
the work, with handles away from the 
cutter that require that the operator 
keep his hands on them, this type of 
accident has also been placed in the 
discard. 

The drop-forge plants are not with- 
out hazards due to the fact that men 


are handling white hot metal and work : 


on machines which are fed by high 
pressure steam lines subject to vi- 
bration. It is-very necessary that the 
equipment be kept in the best of 
condition and that the stock be handled 
in as careful a manner as_ possible, 
It presents quite a different problem 
than that of handling cold stock. 
There is also an eye hazard in the forge 
shop and the use of goggles to protect 
the eyes from flying pieces of steel 
has come to be required as a necessary 
part of a man’s working equipment. 

The machine shop in general presents 
many hazards, such as open belts, 
gears, revolving shafts, rapidly moving 
transmission lines and an_ intricate 
amount of specialized machinery with 
special tools, jigs, fixtures and cutters. 
A great deal of guarding can be done, 
such as sanely covering up belts, 
inclosing all gears and removing or 
covering up protruding parts on re 
volving shafts which might engage 
the clothing of an operator. A great 
deal of work can be done on safe 
construction of jigs and fixtures used 
for holding the work, because many 
times the process of making a jig o 
fixture safe has also caused a corre- 
sponding increase in production as well 
as keeping the men free from injury 
and on the job at all times. 

Car loading, although not seemingly 
dangerous, presents hazards which 
must be reckoned with. Eye hazards 
caused by flying nails in anchoring 
automobiles in cars can be overcome 
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by the use of a specially constructed 
hammer known as the Bulls-Eye Safety 
Hammer, which consists of nothing 
more than an ordinary hammer with 
annular grooves cut at intervals on 
the face. This hammer prevents a 
nail from flying when struck a glancing 
blow. 


THINKING SAFETY 


In carrying out educational pro- 
grams the most general method used 
is the bulletin which portrays a lesson 
in accident prevention by use of a 
picture which shows the proper way of 
doing a certain operation. 

Another method in general use con- 
sists of publishing articles in the weekly 
or monthly paper of that particular 
shop, showing things which have 
happened and conditions which will in 
the future cause accidents. Much 
interesting material can be brought to 
the employes in this manner and regis- 
tered on their minds in a way that 
they would probably otherwise learn 
through sad experience. 

Other methods have been used, oul 
as posting signs around the plant, 
using short sayings on clock cards, 
causing competition between shops by 
allotting prizes, etc. All of this is done 
with the one end in view, that is, en- 
deavoring to have the employe think 
in terms of safety so that anything he 
might anticipate doing will be done 
only after careful consideration has 
been given to the results of that action. 

Without question the most impor- 
tant part of accident prevention work, 
from both the mechanical and educa- 
tional standpoint, is that part which 
can be accomplished through the 
supervisory methods of the foreman. 
Upon his shoulders rests the responsi- 
bility of whether or not an accident 
prevention program can be the most 
successful, because inasmuch as he is 
responsible for production he should 


also be responsible for “‘safe produc- 
tion.” 

Many remarkable reductions in acci- 
dent severity and frequency have been 
made by various companies in safety 
work in past years but due to the 
limited space for this manuscript 
no figures will be quoted. Readers 
desiring detailed information along 
this line can obtain same by writing 
directly to the Safety Engineer in 
charge, to the National Safety Council 
or to the writer. 


Wuat ManaGeMEnt Is Dorne 


Expressions from leaders of the 
automotive industries will further tend 
to strengthen all that has been said 
regarding well organized accident pre- 
vention work and for that reason the 
following messages are cited: 

H. H. Bassett, president and general 
manager of the Buick Motor Company, 
in the September, 1923, issue of the 
National Safety News, said: 

Experience has thoroughly demonstrated 
that through proper organization, accidents 
in industry can be greatly reduced. Every 
employer is by duty bound to do everything 
in his power to safeguard the workmen. 
Hundreds of employes in the Buick fac- 
tories have been saved from injury since 
the inception of a Safety Department. 
This has been of mutual benefit to both 
the employes and the company. 


In 1914 the manager of the compen‘ 
sation department of the Ford Motor 
Company came to Henry Ford with 
a request for authorization to build a 
larger industrial hospital. No ver- 
batim report of the conference was 
made, but it is related the conversation 
ran something like this: 


Manager of compensation depart- 
ment: 

We need a big hospital to care for our in- 
jured employes. We owe it to the men to 
take good care of them when they are hurt, 
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and besides it will be a good investment 
because proper hospital attention will 
enable injured men to get back to work 
quicker than they do under present con- 
ditions. 

Mr. Ford: 


No sir, we will not go into the hospital 
business. We will eliminate accidents 
instead. If we owe it to our men to 
care for them when they are hurt, we cer- 
tainly owe it to them to do everything in 
our power to keep them from getting hurt; 
and if it would be a good investment for us 
to build a larger industrial hospital, it 
certainly will be a better investment for us 
to get rid of accidents. That’s your job 
from now on. Prevent accidents, even if 
you have to redesign our machines or 
methods to do so. 


A. R. Erskine, president of the 
Studebaker Corporation, said: 


It is the fixed policy of the Studebaker 
Corporation to provide the best possible 
working conditions for its employes. This 
includes factory buildings of concrete and 
steel construction with adequate space, 
modern heating and ventilating systems, 
an abundance of light and pure drinking 
water, and fully protected with fire pre- 
vention and fire fighting apparatus. 

Workmen are guarded against accidents 
from machinery by the best devices known, 
and educated in the care of their health and 
the protection of their bodies. 

This policy is steadily reducing the 
number and seriousness of accidents, an 
objective in which both the employer and 
employe are alike vitally concerned. 


W. Ledyard, vice-president of the 


Maxwell Motor Corporation, in charge 
of production, outlined the position 
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of the management in regard to the 
safety program: 

The Maxwell Motor Corporation stands 
squarely behind this safety movement. We 
have not gone into this matter without 
giving it serious thought. We have care. 
fully formulated our plans and we feel 
certain that we have entrusted the carrying 
out of these plans to the best men in our 
organization. The management of this 
corporation feels that accident prevention 
is good business, but beyond that, we feel a 
moral responsibility for the protection of 
every employe in our plants. 


The foregoing statements of leaders 
in their respective communities tend 
to prove what real accomplishments 
can and have been made in organized 
prevention work. 

The factories under the guidance of 
these men as well as many others have 
made remarkable reductions in acci- 
dent severity and frequency rates 
during the time they have been engaged 
in this work. Many wonderful results 
have been accomplished which could 
not be mentioned in this article due 
to the limited amount of space. 
Through these results, which have 
proven beneficial to both employe and 
employer, the safety movement has 
found a fixed place in the automobile 
industry and the solution of its prob- 
lems in the future along this line will 
tend to keep it foremost in the ranks 
of accident prevention work throughout 
the country, to the end that employe 
and employer will mutually benefit 
by the same from the humanitarian 
as well as the economic aspect. 
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Safety in the Chemical Industry 


By L. A. De Biots 


Manager, Safety and Compensation Division, E. I. duPont de Nemours & Company; 
past President, National Safety Council 


HERE exists no more fertile field 

for safety work than the chemical 
industry. While its accident record, so 
faras known, has not been conspicuously 
bad, there have occurred from time 
to time in various industries catas- 
trophes of chemical origin, involving in 
the aggregate much loss of life and 
property damage. Many of these 
scidents were unquestionably due to 
the natural properties of the materials 
being handled or to hazards inherent in 
certain chemical processes—in other 
words, to conditions essentially peculiar 
to chemical work and likely to be met 
with in the chemical industry itself. 


INHERENT ACCIDENT HazARpDs 


It seems hardly necessary to point 
out that in the wide diversity of chemi- 
cal processes there are encountered, in 
addition to the common industrial acci- 
dent hazards, many dangerous ma- 
terials such as acids, alkalies and other 
corrosive substances, as well as those 
which are by nature irritating, intoxi- 
cating, irrespirable or directly toxic. 
Hazardous conditions affecting the 
safety or health of employes may be 
due to the presence of vapors, gases or 
dusts or to the substance itself in solid, 
liquid or molten state. An acute fire 
hazard may be present or there may be 
danger from an explosion of dust clouds 
or of vapor or gases in admixture with 
air, or of the material itself either as a 
true explosive or when subject to rapid 
decomposition under confinement. 
Many of the newer chemical processes, 
moreover, necessitate the use of high 
electrical voltages or heavy currents, 

temperatures or high pressures, 
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sometimes even exceeding 1000 pounds 
per square inch, and all these possess 
potential destructive power. 
Contributing in no small way to the 
inherent hazards of the industry are , 
other factors less obvious but equally 
difficult to control. The chemical in- 
dustry is the youngest child of applied 
science and has not yet advanced be- 
yond the stage of development to the 
point where standardization of method 
and process is entirely practicable. In 
fact, in many of its branches—for ex- 
ample, the dye industry—it is still in 
the experimental stages in which manu- 
facture is peculiarly subject to sudden 
failures and to unexpected happenings. 
Indeed, the chemical engineer in design- 
ing new equipment or planning new 
processes is often seriously handicapped 
by absence of available information on 
the behavior of ingredients, products 
or even common structural materials 
under given process conditions and 
must depend to an unusual degree on 
his imagination and upon general de- 
ductions. The operating officials share 
to a great extent this same handicap. 
Under such conditions it is by no means- 
surprising that serious injuries and 
even catastrophes take place. There 
is, besides, a natural dearth of men, 
both of the salaried and payroll class, 
experienced in chemical work. Of the 
latter class, it is often necessary to 
employ foreigners and a high rate of 
labor turnover caused by conditions 
not always within the employer’s con- 
trol militates against the creation of a 
safe establishment. All these factors 
add to the seriousness of the industry’s 
accident prevention problem, although 


| 

| 
| 

4 


128 


it can be conjectured that some at least 
will be offset by the natural develop- 
ment which only time and experience 
can effect. 

We have said that the chemical in- 
dustry offers a fertile field for accident 
prevention work. This is not because 
its accident record has been conspicu- 
ously unsatisfactory but rather because 
conditions which are capable of causing 
accidents—using the term in its broad- 
est sense—are particularly undesirable 


“in a chemical plant. In such an es- 


tablishment there are three factors of 
great economic importance, adverse 
variations in which are capable of se- 
riously affecting not only the plant’s 
operating efficiency but even the con- 
tinuance of its existence as a successful 
commercial enterprise. Each of these 
factors is in turn adversely affected by 
accident occurrence. They are, briefly 
stated: 


(1) Conservation of materials. 
(2) Accuracy of chemical control. 
(3) Maintenance of equipment. 


While many of the commoner chemi- 
cal ingredients cost but a few cents per 
pound, others, as well as some of the 
chemical products manufactured from 
relatively cheap ingredients by a proc- 
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ess that is expensive to operate, have 
values reaching from a few dollars to 
$50 per pound. Losses of such ma- 
terials or products through explosion, 
fire, decomposition, leakage or escape 
of dust are not only commercially in- 
tolerable but are sometimes the direct 
cause of bodily injury or occupational 
disease and, through their influence on 
plant housekeeping and maintenance, 
are the indirect cause of accidents of 
other sorts. Conservation of materials 
is therefore of importance both from 
the commercial and from the humane 
standpoint. 

Accuracy of chemical control de- 
mands knowledge, experience, intelli- 
gent supervision, high grade personnel, 
a trained and stable organization, good 
working conditions, suitable and relia- 
ble equipment, pure ingredients and 
many other requirements found only in 
an efficiently conducted establishment. 
Absence of accurate chemical control 
inevitably results in poor yields and 
occasionally in serious accidents which 
interrupt the routine of manufacture, 
curtail production, increase operating 
costs, and disturb the peace of mind of 
all employed. Even minor accidents 
may result in depreciation or damaging 
of plant equipment, in loss of materials 
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or product, or in physical injury and, 
sometimes, death. In the chemical in- 
dustry accurate control is indispensable. 

Maintenance of equipment is im- 
portant from the commercial viewpoint 
because of the high first cost of chemi- 
cal equipment, its rapid depreciation 
under even normal conditions of use 
and the bearing that its condition has 
on chemical control and the prevention 
of avoidable process losses. Single 
pieces of equipment, such as autoclaves, 
may cost $10,000 or more and the struc- 
ture, foundation, piping and auxiliary 
appliances necessary for their opera- 
tion, as much more. A single accident 
wising from faulty maintenance may 
not only wipe out the entire investment 
but entail physical injury and addi- 
tional structural damage costing in ex- 
cess of $50,000. Aside from the high 
rate of obsolescence due to rapid devel- 
opments in the art, there frequently 
exists an abnormally high rate of de- 
preciation from natural wear, often 
wcentuated by the action of the in- 
gedients on the equipment or by the 
nature of the process itself. Deprecia- 
tion of fifteen per cent per year in the 
value of chemical equipment is not 
wusual and individual autoclaves, re- 
torts or other process containers may 
last but a year, even when given the 
best of care. Almost invariably the 
mte of depreciation is increased by 
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abnormalities in the process, in other 
words, by accidents. In some proc- 
esses the rate of depreciation and the 
actual condition of the equipment is 
difficult to determine. If its deteriora- 
tion progresses faster than expected or 
is increased by misuse or abuse, sudden 
and unexpected failure may result with 
consequent structural damage and loss 
of life. Careful inspection of equip- 
ment and adequate maintenance are 
therefore essential to satisfactory oper- 
ation and both depend to a great extent 
upon the existence of an enlightened 
administrative policy and the presence 
of a capable and efficient executive and 
production organization. 


Economic ADVANTAGES 


The joint effect on production effi- 
ciency and accident occurrence of such 
important factors as cost of materials, 
chemical control and maintenance, and 
of the manufacturing conditions upon 
which they depend, will be readily 
understood by those familiar with plant 
operation. It is the raison d’étre of 
the familiar statement, “‘a safe plant is 
an efficient plant.” In Chart I have 
been reproduced curves showing the 
five-year record of a chemical plant 
with somewhat over 1500 payroll em- 
ployes. It will be noted that the rela- 
tion between production efficiency (ex- 
-_pressed as pounds of production per 
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payroll-hour) and injury occurrence 
(expressed as number of injuries per 
1,000,000 pounds of production) is 
reciprocal; in other words, as safety 


increases efficiency increases, and vice 


versa. This is precisely what we 
should expect to find since, in the last 
analysis, accident prevention is but one 
form of waste prevention and waste is 
the enemy of efficiency. 


Sarety ProGRess 


By carrying somewhat further the 
thought expressed in the preceding 
paragraph, we reach the conclusion 
that the most conspicuous accident 
reductions should be looked for in the 
records of the more efficient chemical 
plants and that the more progressive 
(and probably the larger) chemical 
manufacturing corporations should ex- 
hibit signs of real progress in effective 
safety work that might be lacking in 
the case of the less progressive (and 
generally smaller) concerns. This, the 
author believes, does express the condi- 
tion of affairs at the present time and 
also sufficiently explains why the chem- 
ical industry as a whole, at least so far 
as available statistical information 
permits any conclusion, has as yet 
shown no conspicuous reduction in the 
frequency or severity of industrial in- 
juries. That progress is being made 
in accident prevention within the chem- 
ical industry is assured, but that the 
rate of progress is sufficiently rapid to 
overtake the expansion of the industry 
itself is open to question. Safety as a 
principle has been accepted by the 
present-day executive and engineer, 
but safety as a practice is quite another 
matter and many able executives and 
engineers do not yet see it as a subject 
of primary importance, inextricably 
interwoven with production efficiency. 
Until they do so and make of it an 
executive function its advance will be 
faltering and slow. 


The injury records furnished the 
National Safety Council by the in. 
dividual members of its Chemical 
Section show improvement in injury 
severity at least for, while the fre. 
quency rate (number of injuries per 
million man-hours worked) increased 
from 24.6! in 1923 to 26.1? in 1924, the 
severity rate (number of days lost per 
thousand man-hours worked, weighted 
for permanent disability and death) 
decreased from 4.78! to 3.07,? the latter 
figures representing a 36 per cent re 
duction. This is an excellent record, 
but one must remember that the mem- 
bership of these companies in the Na- 
tional Safety Council suggests that they 
are representative of the more ad- 
vanced class rather than the average of 
the industry. The 1924 rates for the 
entire section are given on page 128. 

These groups are in themselves too 
small to permit comparison for relative 
hazard; the total figures, however, are 
significant. Comparison with those of 
other industries will probably convince 
the reader that, in spite of inherent 
hazards, work on a chemical plant can 
be made comparatively safe. In e- 
planation of this, Dr. C. L. Reese, 
former Chemical Director of the du- 
Pont Company, President of the Amer- 
ican Institute of Chemical Engineers 
and for years a close student of the 
chemical industry, is authority for the 
statement that where hazards are ree- 
ognized extra precautions are taken to 
provide for the safety of the plant and 
its operatives. He states: 


This is notably true in the explosives 
industry, the accident record of which com- 
pared with the records of many of the 
purely mechanical industries shows much 
lower loss of life, in spite of the spec 
tacular character of the accident losses 


1 Mean rate for thirteen companies employing 
7181 average employes. 

2 Mean rate for thirty companies employing 
19,258 average employes. 
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—all of which goes to show that recognition 
of danger, once established, is met by the 
exercise of extraordinary precautions. This 
doubtless applies also to other branches 
of the chemical industry. 


Ovursipe 


Through its Chemical Section the 
National Safety Council has made 
many valuable contributions to the ac- 
ddent prevention movement in the 
chemical field, which will be found in its 
published Proceedings, Safe Practice 
Pamphlets, Safety Bulletins, and 
Chemical Data Sheets. The recent 
report of its Benzol Poisoning Commit- 
tee is an especially noteworthy contri- 
bution. The National Fire Protection 
Association in its own field has added 
much authoritative information to 


what was previously a scanty fund of 
mowledge. Among state agencies 
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contributing work of constructive value 
on the prevention of chemical injuries 
and occupational disease the depart- 
ments of labor of New York, Ohio, 
Massachusetts, Wisconsin, and espe- 
cially Pennsylvania and New Jersey 
should be mentioned. The U.S. Pub- 
lic Health Service, Bureau of Mines 
and Department of Labor have also 
done much to help the chemical manu- 
facturer, as have also many national 
associations, too numerous to be here 
mentioned. Research, investigation 
and the collection, correlation and 
publication of actual experience in 
chemical safety and health is constantly 
going on and in time there will be built 
up a body of authoritative information 
of immense value to those chemical 
manufacturers who are earnest in their 
desire to maintain safe and healthful 
industrial establishments. 
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AFETY in the paper industry has 

been the informal business of 
many men during the last twenty years. 
Unfortunately the records were car- 
ried about, like Lincoln’s post office, 
under the hats of individuals who 
never have felt constrained to put the 
facts on paper. The writer of this 
article, comparatively new to the 
paper safety field, sets down such 
general statements as are unquestion- 
ably within the facts, somewhat ap- 
prehensive of the opinion of pioneers 
whose memories might wish to add 
to the story. 


INCEPTION 


Printed records of safety efforts 
in the paper industry began with the 
formation of the Paper and Pulp 
Section of the National Safety Council 
at Philadelphia, in 1915. Safety 
activities of commendable sort had 
been carried on for years in several 
forward-looking mills, but prior to 
1915 there were no organized efforts. 
To S. F. Shattuck, treasurer of the 
Kimberly-Clark Company, eminent 
for his success in industrial relations, 
goes the credit for yeoman service that 
started the present vital movement 
in the industry. He found backing 
in a few kindred souls, notably G. E. 
Williamson, of the Strathmore Paper 
Company, and R. B. Robertson, of 
the Champion Fibre Company, and 
a meeting was called in connection 
with the National Safety Congress 
with Mr. Robertson drafted as chair- 
man. That gentleman, however, 
seems to have led a good-natured 
stampede for Shattuck, who was 
placed at the head of the new section. 


Safety in the Paper Industry 


By Jonun Peacock 
Chairman, Paper and Pulp Section, National Safety Council 


Mr. Robertson was elected vice-chair- 
man, and E. P. Gleason, of Nekoosa- 
Edwards Paper Company, secretary. 

The meetings of the section were 
but thinly attended at first and the 
going was heavy. However, dynamic 
interest was forthcoming with other 
safety men who allied themselves with 
the new body. In fact, among the 
early few who gave their best to the 
section were representatives of paper 
mills who had helped to organize the 
National Safety Council some four 
years before they were ready to effect 
an organization of the “Paper Manu- 
facturers’ Sectional Meeting.” The 
first meeting brought together thirty- 
one delegates, representing fifteen paper 
mills and as many friendly or allied 
concerns. 

Under the leadership of Mr. Shat- 
tuck the new section found its stride 
during the first meeting. In fact, 
much of the prominence gained by the 
Paper and Pulp Section has been due 
to the vision and energy of this son 
of Yale whose own mills have striven 
back and forth amongst themselves 
for the larger rewards of safety, while 
other mills, many of them, were only 
beginning to catch the enthusiasm of 
the game. 

The program of the first meeting 
of the section might be taken for ad- 
vanced ground in 1925. “Safeguard- 
ing Machinery for Paper-Making”; 
“Hazards in Woodyards”; “Specific 
Dangers in Paper Plants”; “Safety 
Inspection Methods”; “The Relation 
of the Employment Department to 
Safety Problems,” these subjects under 
the treatment of Gleason, Nekoosa- 
Edwards Company, Williamson, of 
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Strathmore Company, Dr. Risteen, 
of The Travelers’ Insurance, and Presi- 
dent Stokes, of the New Haven Paper 
Company, set a pace which has in- 
fluenced all succeeding sessions. In- 
deed, even a cursory reading of the 
proceedings of the section year by 
year explains why the Paper Section, 
numerically smaller than.the Auto- 
motive, Metals, Railways, Mining, 
and Public Utilities sections, has 
maintained an almost aristocratic dis- 
tinction in its programs, bulletins and 
safe practice pamphlets, meanwhile 
holding a place of influence in the 
National Safety Council. 
From no mere theorists on safety did 
the influence of the section spring. 
Consider, for instance, the remarkable 
performance of the first plant to be 
known as “The Safest Paper Mill in 
the World.” That distinction was 
earned by a remarkabie and well-or- 
ganized run of 150 days in a mill of 
some six hundred employes. It was 
the pull of actual performance that set 
up a “noaccident” goal as an everyday 
dream of some forty odd paper mills. 


ACCOMPLISHMENT 


Under open-minded leadership it is 
not surprising to find, as early as 1920, 
19 paper mills responding to the sugges- 
tion of the National Safety Council 
that scientific safety methods depend 
upon accurate statistics. An exchange 
of accident experience was begun which 
has met with increasing interest. By 
1924, 62 mills were filing reports with 
the Council statisticians. For pur- 
poses of study and comparison these 
figures have been published every year, 
the companies being relieved of em- 
barrassment by the use of key numbers 
instead of names. However, the ap- 
peal to the competitive spirit was not 
lacking as the companies were given 
tank on the basis of their safety achieve- 
ments. It is illuminating to note that 
totwithstanding the anonymous pres- 
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tige achieved, “Company 14,” of the 
1920 lineup, has managed to elbow its 
way up to eighth place by 1925, for all 
that 62 companies were now in line. 
Another company, with 900 employes, 
a little more easily identified, advanced 
from its early rank of 24, to 14. A 
notable achievement was that of a 
company, apparently out of the run- 
ning with a handicap ranking of 52 in 
1920, advancing in four years to seven- 
teenth place. 

Meanwhile, equally worthy of note 
was the performance of the section as a 
whole. While the original 19 mills 
found themselves tagged in 1920 with a 
severity average of 2.598, by 1924, 
merged with the larger reporting body 
of 62 mills, adding 7000 more em- 
ployes to the hazards of the section, 
they were able to smile because of a 
reduced rate of 2.065. 

Some idea of the truly fine safety 
work done in the industry is reflected 
by the reports of 46 of the total 62 mills. 
With a man-power of 27,213, these 
companies made the remarkable aver- 
age of .676. Analyzed more care- 
fully, 6 of these ambitious mills sur- 
passed the record of the mill that stood 
first in 1920; 19 mills beat the record 
of the mill that stood second; 26 mills 
made a better showing than No. 3 
mill; 31 mills outstripped the perform- 
ance of No. 4, while all but two took 
better than fifth place of the earlier 
showing. 


Contest 


It was a unique inter-mill contest 
that brought the Paper Section to the 
forefront in the safety movement dur- 
ing the past year. Forty-one mills 
dared the spot-light of merciless pub- 
licity in response to the suggestion of 
an industrial magazine, The Paper In- 
dustry, that the good being accom- 
plished by individual mills prominent 
in safety contests could be multiplied 
indefinitely by the section as a whole. 
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Notwithstanding rather hurried prep- 
aration, the contest ran through the 
month of August and found ready par- 
ticipation from mills the length and 
width of the country. From the be- 
ginning, with such eminent contenders 
as the Kimberly-Clark Mills, the Mead 
Company, the Strathmore Mills, Ne- 
koosa-Edwards, and an unknown num- 
ber of dark-horse companies, quietly 
trained in local contests, it was evident 
that nothing less than a perfect record 
would touch the cup. Nevertheless, 
even the National Safety Council, 
accustomed to safety stunts, was 
stirred at the Cleveland Congress by 
the presence of representatives of 16 
paper mills, all with perfect records, 
and with perfectly valid hopes of carry- 
ing home the trophy. 

In making the award it was neces- 
sary for the referee to calculate an 
equalization factor for each mill, taking 
into account the number of men em- 
ployed and existing hazards as reflected 
by insurance rates. The cup was 
awarded to the Port Edwards Mill of 
the Nekoosa-Edwards Company, one 
of the charter mills of both the National 
Safety Council and the Paper and Pulp 
Section. The fifteen other mills, in 
the order of their standing as estab- 
lished by the equalization factors, are 
as follows: 


The Niagara Mill of the Kimberly- 
Clark Company, Niagara, Wis. 

The Kimberly Mill of the Kimberly- 
Clark Company, Kimberly, Wis. 

The Niagara Falls Mill of the Kimberly- 
Clark Company, Niagara Falls, N. Y. 

The Menominee Mill of the Marinette 
& Menominee Paper Company, Me- 
nominee, Mich. 

The Marinette Mill of the Marinette 
& Menominee Paper Company, Marinette, 
Wis. 

The Defiance Paper Company, Niagara 
Falls, N. Y. 

The Port Angeles Mill of the Paraffine 
Companies, Inc., Port Angeles, Wash. 


The Fort Howard Paper Company, 
Green Bay, Wis. 

The Woronoco, No. 2 Mill of the Strath. 
more Paper Company, Woronoco, Mass. 

The Mittineague, No. 1 Mill of the 
Strathmore Paper Company, Mittineague, 
Mass. 

The Chillicothe Paper Company, Chilli- 
cothe, Ohio. 

The Emeryville Mill of the Paraffine 
Companies, Inc., Emeryville, Calif. 

The Sumner Mill of the Paraffine Com- 
panies, Inc., Sumner, Wash. 

The Mittineague, No. 2 Mill of the 
Strathmore Paper Company, Mittineague, 
Mass. 

The Lincoln Mill of the Lincoln Pulp 
and Paper Company, Ltd., Merritton, Ont. 


The Spanish River Pulp and Paper 
Company, two mills entered, and a 
thousand men enrolled, lost by a single 
accident in each mill. The Mead Pulp 
and Paper Company, formidable con- 
tenders for the world’s title, likewise 
lost by an unfortunate single accident. 


APPEAL TO Sports INSTINCT 


The contest method in safety, affirm 
the leaders of the Paper Section, is in 
keeping with the gaming instinct, nor- 
mal in all healthy individuals and es- 
pecially strong in American working- 
men. Set up Old-Man-Accident as a 
rival to be met and defeated by human 
intelligence, rather than a Jinx-Ogre 
to be feared; make safety a game of 
wits and organization, and the battle 
is half won. These leaders are con- 
vinced that a demonstration of the 
contest method would be a contribu- 
tion to American safe practices worthy 
of any industry. And they covet the 
task for the Paper and Pulp Section. 

They point to the achievements of 
individual paper mills as proof of the 
effectiveness of extended contests in 
promoting industrial safety as a habit. 
A month without accident never fails 
to whet the sporting appetite of a mill 
for a three-months effort. Mills that 
reach the three-months goal invariably 
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SAFETY IN THE Paper INDUSTRY 


prime themselves as rivals of the fa- 
mous Niagara, Wisconsin, “six hun- 
dred.” The Nekoosa-Edwards crew, 
with the August Cup, confessed their 
purpose never to rest until they shall 
have inspired fear into Kimberly, 
world-champion among paper mills. 

The officers of the section, heartened 
by the showing made by 41 mills in this 
year’s August contest, are rallying the 
section as a whole for a contest to run 
six months, starting January 1, 1926. 
Their goal is “Make Safety a Mill 
Habit.” They are asking for an en- 
trance list of 50 mills and they hope to 
kindle interest to the fighting point 
and to maintain it for the half year no 
matter what may befall individual con- 
testants, in order to make a showing as 
a section. 

Already they are banking upon past 
performances in a dozen mills, eminent 
because of individual no-accident rec- 
ords of three months and over, as- 
sured that six months is not an im- 
possible goal. Companies strong for 
the contest plan already have found 
“a safe year” a not-impossible period. 
Safety, in certain Wisconsin paper 
towns, attracts attention beyond that 
wcorded athletic teams. Human in- 
genuity, rather than becoming ex- 
hausted by efforts to maintain interest, 
fnds continued novelty in parades, 
vaudeville performances, and depart- 
mental stunts. At Kimberly, it is 
related, the interest in a safety contest 
tn so high during 1925 that public 
meetings, usually held on Mondays, 
had to be changed, the housewives com- 
plaining that popular events must not 
be held on wash-days! 

The contest appeal makes it easy to 
install health measures. The Fort 
Howard Mill, Green Bay, Wisconsin, 
found itself impelled by safety spirit to 
ustitute vision tests, and later, a dental 
urvey. Over a hundred employes, 


arried forward by their new interest 
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in the game of safety, subscribed at 
two dollars a head to a standard health 
magazine. 

Human life, not to mention business 
economy, the paper industry discovers, 
justifies the use of cash prizes, safety 
bonuses, and all the rewards and medals 
so dear to the hearts of average peo- 
ple. Tied up with the safety movement 
are unexpected interests. The plant 
safety committee acquires influence 
throughout the entire field of employe 
welfare and surprises management by 
its breadth of vision. ’ As a speaker at 
the last meeting of the section put it: 

Safety affords a constant and steady 
point of contact between the office and the 
industrial working man at a point where the 
working man’s interests are paramount. 
Out of a safety committee may come in- 
numerable chances for understanding in 
other directions. 


One paper mill, already successful in 
kindling interest in safety, found its 
employes attentive to the proposition 
that waste of any kind is a direct 
charge upon industry which working 
people ought to help to meet. A com- 
mon plane of understanding, so impor- 
tant in industry, finds itself in con- 
nection with the spirit of good will 
engendered by the safety program. A 
speaker of strategic influence has re- 
peatedly gone the length of telling the 
paper industry that safety enthusiasm 
should be directed toward protecting 
American mills against European ag- 
gression, threatening wages, home con- 
ditions and American standards of life. 
Safety contacts break down suspicion 
and bring men together in new fellow- 
ships, kindling new interests and de- 
veloping new capacities. 

Put safety on the contest plan, says 
the Paper Section. Tie it up with the 
play interest, with both office and em- 
ployes signed for the game. Only 
time will reveal the possibilities to be 
achieved. 
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Safety in the Textile Industry 


By G. H. Van Emepureu, Jr., B.S., M.D. 
Medical Director, The Clark Thread Company, Newark, New Jersey 


UR earliest records show that 
cotton raising, and hand-spinning 
and weaving were carried on in India at 
least five centuries before the beginning 
of the Christian era. More than two 
thousand years ago, in Delphi, the 
finest of muslins were woven by hand- 
weavers from hand-spun yarns. At the 
present time, thousands of natives still 
sit cross-legged, as did their ancestors, 
before the same type of loom, and 
throw their shuttles by hand, weaving 
the sheerest of fabrics which the com- 
bined efforts of civilization have failed 
to reproduce by power-driven ma- 
chinery. 

With theintroduction of Cartwright’s 
first power-driven loom, operated by 
water power in England in 1787, the 
need for safety came into existence. 
Prior to this, the relatively safe occu- 
pation of hand-spinning and weaving 
was one of the most extensive and wide- 
ly disseminated of the domestic indus- 
tries of Europe. But with the coming 
of water and steam power, domestic 
spinning and hand-loom weaving gave 
way, for the greater part, to the more 
hazardous and productive methods of 
machine operation. 

The need for safety, which was 
thereby created, lay dormant until the 
world’s consumption of textile products 
brought about the present day factory 
system with its mass production. ‘To- 
day the employment of thousands of 
human beings in a single textile plant 
has created hazards which previously 
had not existed. These have only 
recently been brought to our attention, 
making us realize the need for adequate 
protection of the lives, limbs and health 


of our employes. The problem of 
protecting our workers is a widely di- 
versified one, embracing sanitation, 
medical supervision, welfare work and 
accident prevention. 

The enactment of compensation laws 
gave the first real impetus to the safety 
movement in the textile industry. 
Prior to that time industry’s effort 
toward safety was devoted to the appli- 
cation to its machinery of such me- 
chanical safeguards as were required by 
the statelaws. And, as the laws varied 
to a very marked degree, the results, 
when considered from the viewpoint of 
unified accomplishment, were far from 
satisfactory. However, the passing of 
the compensation laws created a real 
financial hazard of sufficient import to 
cause the industry to study the problem 
from all angles. 

It is necessary that dangerous points 
of operation, such as belts and pulleys, 
gears and fly-wheels, be properly guard- 
ed. But in mills where every con- 
ceivable safeguard has been installed, 
it has been found that accidents have 
been reduced only 14 percent. There- 
fore 86 per cent of the accidents have 
been due to some fault of the employes 
themselves. Unless the employes are 
educated in safety methods, both as 
regards accidents and health, little real 
good can be accomplished. 

The National Safety Council, in its 
report of 1924, furnishes a summary of 
the accidents occurring during the year 
in twenty-one textile concerns. This 
summary is interesting in that the num- 
ber of accidents occurring on each kind 
of machine is listed, thereby affording 
the safety director a means of deter- 
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SAFETY IN THE TEXTILE INDUSTRY 


mining the actual hazard or risk at- 
tached to the various operations. 


Total number of employes. ........ 

Total number of hours worked..... 
Number of Accidents 

Deaths and total disabilities... .... 

Permanent partial disabilities... ... 

Temporary disabilities............ 


Total number of accidents. ... . 


Number of Days Lost 
Deaths and total disabilities... .... 
Permanent partial disabilities. ..... 
Temporary disabilities............ 


Total number of days lost... . . 


Average frequency rate........... 
Average severity rate............. 


No. of 
Accidents 
Mechanical by Causes 
Rope-making machines. . 5 
1 
Shear and napping ..... 
Dyers, washers, jigs and 
fulling . . 14 
Calenders, ‘mangies ‘and 
dampeners........... 5 
Drying and winding .... 3 
Folders and doublers. .. . in 
2 
Tenter and mercerizer . . 2 
| Coating, slashing and 


27,129 
53,196,653 


Pickers, cards and combs 48 
Spinning and twisting .. 36 
2 
Loopers and sewing... . . 3 
Maintenance machines— 
woodworking......... 3 
Maintenance machines— 
metalworking......... 18 
Power transmission and 
4 
7 
All other machinery .... 22 
Non-Mechanical 
Vehicles—highway ..... 3 
Vehicles—inside plant. . . 15 
Hot substances......... 9 
2 
Poisonous substances .. . 7 
‘alls of persons . * 79 
Stepping on or striking 
against objects. . ‘ 41 
Falling objects... ...... 47 
Handling objects... .... 102 
All other causes........ 68 


But this summary does not fix the 
responsibility for the accidents re- 
corded. For this purpose, I have used 
the following classifications at the 
Clark Thread Company’s plant: 


CLASSES OF RESPONSIBILITY 


(1) UNAVOIDABLE: 


1. Act of God: (Such as accidents caused by lightning, storms, etc.) 


2. Unknown Physical Deficiency: (Apoplexy, hernia, hemorrhage from lungs and 


other physical injuries caused by strains, etc., 


incurred from handling 


weights, etc., which should be lifted without danger by the average man.) 
3. Risk of Employment: (Accidents caused by manufacturing conditions which 
with our present knowledge of the subject we see no way as yet to prevent.) 


Cause of 
lf per cent of 
Accidents 


(2) or 
1. Defective Construction or Equipment: (Accidents which could have been pre- 
vented probably by a different construction, or changes in our equipment.) 


2. Lack of Safety Appliances: (Due to our failure to provide safeguards, railings, 


etc.) 


3. Lack of Proper Supervision: (Failure on our part, or through our officials down 
to the foreman, to properly supervise, educate or instruct the injured 


employe.) 


(3) or InsurED—AVOIDABLE: 
1. Negligence or Lack of Skill: (Carelessness or ignorance.) 
2. Disobedience: (To rules or instructions—printed or verbal.) 
8. Skylarking: (Fighting, horseplay, showing off, etc.) 
4. Unsuitable Clothing: (Only where employes have been warned of the danger.) 
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Cause of 
86 per cent of 
Accidents 


5. Non-use of Safety Appliances: (Includes removal of safety appliances, or fail- 
ures to make use of them.) 
6. Failure to Report Injury: (Where this has caused, or contributed to the accident, 


as in the case of infected wounds.) 
7. Poor Housekeeping: (When within the control of the employe injured.) 
(4) Fauutr or Fettow 
(Same as for “ Fault of Injured.) 
Two or more responsibilities may be assigned to any one accident if it is felt 
that both contributed—for example: “Negligence of Employe and Lack of 


Safety Appliances.” 


In assigning responsibility on the injury reports, do not insert the words 
“Avoidable” or “Unavoidable.”” If desired, the responsibilities may be given 
by the use of the above numbers, thus: 2-1 and 3-2, indicating “Defective con- 
struction and disobedience of injured.” 


This has overcome the tendency, too 
often found, to classify all accidents as 
due. to carelessness alone. A careful 
analysis of accidents is essential in 
order that the necessary steps may be 
taken for the removal of their causes. 
Education of the employe is of the 
greatest necessity, for each individual 
worker sees a serious accident so seldom 
that he is not aware of the magnitude of 
the problem. And as some measure of 
carelessness and indifference is found in 
almost all of our employes, the good 
obtained by safeguarding our inani- 
mate machinery is far overshadowed by 
the harm caused by the lack of safe- 
guards for our human machinery. The 
best safeguard for the latter is enlight- 
enment of the individual by education 
along safety lines. And no effort at 
safety can approach more than partial 
success unless this is accomplished. 


Sarety Lineup 


In organizing a textile mill for safety, 
it is necessary that two sets of com- 
mittees, one composed of the workers, 
and the other of the executives, be or- 
ganized. The workmen’s shop commit- 
tees should be given definite duties with 
regard to safety and sanitation in their 
departments, and should be held di- 
rectly responsible by the manager’s or 
executive committee. The members 
of the workmen’s shop committees 
should serve for three to four months 


and should then be replaced by other 
members from their department. By 
doing this, each department will gradu- 
ally acquire a number of workers who 
have been carefully instructed in safety 
methods and who, due to their experi- 
ence on the committee, will remain 
ardent safety boosters. These workers 
will also carry the messages of safety to 
their fellow workers. 

The interest of the committee mem- 
bers can be maintained by frequent 
meetings, lectures, motion pictures, and 
demonstrations. It has been found 
profitable in some cases to take these 
members in a body to safety museums 
and exhibits. 


INTERESTING THE RANK AND FILE 


But our real problem is to interest 
the rank and file of our employes in the 
safety movement. If we educate them 
in the safe way of doing things, and if 
we keep up their interest in safety, the 
most difficult part of the desired result 
will have been accomplished. We will 
have provided the workers with a 
guard which they will carry with them 
everywhere, and which will either pro- 
tect them entirely from accident, or 
which will prevent their trivial injuries 
from becoming serious. 

The insurance companies, together 
with the National Safety Council, have 
provided a bulletin and educational 
service which has been of the utmost 
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assistance, in that it has brought to the 
worker direct information as to the 
causes of accidents. It has also pointed 
out for the benefit of the workers the 
ease with which accidents may occur— 
little slips that result in disaster—the 
results of thoughtlessness. And it has 
put these subjects in such a way that 
the worker is appealed to from within. 
He is made to feel that safety is for him 
and to his advantage, and that if he does 
not observe safety, he will be the chief 
loser. 

The National Safety Council has also 
been performing a valuable service in 
the dissemination of safety literature 
among its members and in publishing 
accident analyses, which have made it 
possible to demonstrate the value of 
safety. They have offered a consulta- 
tion service which has been of value, 
and they are now preparing a safety 
code for the textile industry. This 
code is an effort to establish a standard 
of minimum requirements for the safe 
operation of textile mills. It will be a 
reference to which manufacturers may 
turn for help with their problems of 
guarding and safe construction. And it 
is possible that it may later be adopted 
by the various states and its provisions 
made compulsory. While the code sets 
forth the minimum requirements, a 
plant, to be thoroughly organized for 
safety, will, of necessity, have pro- 
gressed beyond the prescribed limits. 

The newer mills that have been de- 
veloped in the South have an advantage 
over some in the Northern states. 
Many of these Southern mills have been 
started in small communities or in 
places where there were formerly few 
inhabitants. It has been necessary for 


them to build their own towns and 
villages, and the companies have con- 
structed their own schools and churches. 
The population that has come to these 
places is directly under the influence of 
the company. 


Because of this situation, the com- 
pany has a constant opportunity to 
supervise the health of its workers, and 
to drive home lessons of safety, both in 
living and working conditions. This 
plan is in general comparable to that of 
several New England mill towns. 


Enuistinc Mepicau AIp 


The medical department may be of 
great aid and should render every 
possible help in the promotion of safety 
in industry. That medical organiza- 
tion, which limits its activities to the 
treatment of mill injuries alone, is little 
more than a first aid department, and 
its value to industry is small indeed. It 
fails to perform several services of vital 
importance, and it misses its real 
opportunity for service. 

All new employes should be exam- 
ined to determine their fitness for the 
work that they are about to undertake. 
A complete physical examination is 
desirable. But, where company policy 
dictates a lesser procedure, the doctor or 
nurse can at least estimate the appli- 
cant’s general physical fitness; and from 
careful inspection and questioning, may 
discover infirmities which; if they re- 
mained untreated, would make the 
employe a hazard and liability. 

There is seldom an objection raised 
to the taking of an applicant’s pulse 
and the testing of his vision, but these 
simple procedures often reveal troubles 
of a serious and important nature. 

As manufacturing processes have be- 
come more highly specialized, employes 
have often been given jobs requiring 
the frequent or constant repetition of 
certain motions with little considera- 
tion of their physical fitness for such 
work. This has resulted in misfits and 
often serious accidents. Employers 
must realize that it is to their advantage 
to look after the health of their employ- 
es, and to protect them from accident. 
A healthy, contented worker, in posses- 
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sion of all of his faculties, is an asset and 
will make money for his employer. 
But if not properly guarded and di- 
rected, this worker may quickly become 
a liability. 

Every employe who has suffered a 
serious accident should be required to 
undergo a careful and complete exam- 
ination to determine if some physical 
frailty was the cause of, or contributed 
to the accident. It has been found in 
many cases that momentary lapses of 
attention sufficient to cause a serious 
accident have been due to eye strain, 
habitual constipation, indigestion, and 
other equally easily remedied condi- 
tions. Chronic kidney trouble, heart 
disease, and high blood pressure are 
often found to be contributing causes; 
and unless steps are taken to prevent 
future accidents, dire results may ensue. 

By encouraging or compelling the 
reporting of all accidents, no matter 
how slight, infections may be kept at a 
minimum and serious losses prevented. 
A friendly attitude and competent 
treatment by the medical department 
will do much to lessen the length of 
disability. 

The amount of permanent disability 
resulting from injuries may be greatly 
lessened by means of physical recon- 
struction and rehabilitation. If dis- 
pensary treatment is given for personal 
conditions developing during mill hours, 


Frequency rate of major accidents............. 
Severity rate of major accidents............... 


the employes are often relieved of an- 
noying aches, pains or distress and they 
are permitted to perform their work 
with a mind unannoyed by distracting 
thoughts. The medical department 
should also conduct periodic sanitary 
and health surveys of the mill, to deter- 
mine the condition of drinking water 
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supply and facilities, of toilets, wash- 
rooms and dressing-rooms. The clean- 
liness of the mills in general as regards 
sanitation and hygiene should be care- 
fully watched. The workers should be 
educated in the proper methods of 
personal hygiene, and special emphasis 
should be laid on suitable clothing. 

In plants which maintain cafeterias, 
all food handlers should be thoroughly 
examined and then periodically re- 
examined. And all food supplied to 
workers should be above suspicion. 

All of these duties of the medical 
department contribute directly to the 
safety of the workers. They are all 
necessary if the maximum benefits are 
tobe derived from the safety movement. 


Recorp or CLARK THREAD 
ComMPANY 


Many plants included in the twenty- 
one listed previously have made note- 
worthy records of safety achievement; 
outstanding among these is that of the 
Clark Thread Company of Newark, 
New Jersey, manufacturers of Clark’s 
O. N. T. Spool Cotton. A little less 
than four years ago, this plant or- 
ganized safety committees and under- 
took the launching of a safety cam- 
paign. This movement has been kept 
under way ever since, and they have 
made the following remarkable record 
and savings: 

First 10 
Months 
1921 1922 1923 1924 1925 


18.29 12.56 $3.01 1.79 311 


2.08 1.498 .679 .161 .014 


These frequency and severity rates 
have been computed by the National 
Safety Council’s method. 

By major accident is meant an 
injury involving a permanent disability, 
or one which necessitates loss of time 
in the shift next beyond the one in 
which the accident occurred. 
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Expressed in another way, the actual 


number of their injuries was: 


These figures show a remarkable 
decrease, which is still more impressive 
when one considers that their accident 
rates for 1921, at the start of their 
campaign, compared favorably with 
those of several mills which have 
recently engaged in safety work, and 
whose records are available. The 
improvement has been made in a mill 
where safeguards and ordinary safe 
working conditions had been in exist- 
ence for years. But these were in- 
sufficient. 

These rates are based upon the 
actual number of working hours during 
which the employes were exposed to 
hazard. Therefore, no further cor- 
rection is necessary for those periods of 
depression which occur in manufactur- 
ing, except as it may influence the 
actual number of injured, and this 
variant is very small in proportion to 
the total exposure. 

Figures such as these show that it is 
possible to save many employes from 
painful and often crippling injuries, if 
we will only use all of the means at our 
disposal. The Clark Thread Company 
feels that by means of its efforts it 
saved at least 100 of its employes from 
suffering and misery last year. 

If the major injuries are divided into 
three classes for the purpose of further 
study, the following figures will be 
found of interest : 


Involving no compensation. ................... 
involving temporary compensation only. ........ 
Involving permanent compensation............. 


53 45 il 3 
100 65 12 


The cases of major injuries that have 
received no compensation were ones in 
First 10 


Months 
1921 1922 1923 1924 1986 


157 120 29 16 2 


which the disability did not extend 
beyond the ten-day waiting period 
prescribed by New Jersey law, and for 
which the employe was entirely re- 
sponsible, the accident occurring as a 
result of said employe’s disobedience of 
a company rule of which he was fully 
aware. 

The company’s saving in accident 
charges is manifest. The number of 
permanent compensation cases is not a 
true index of these injuries. They are 
in proportion less than in 1921, but are 
made to appear larger by a revision of 
the State Compensation Law. This 
law has been made more stringent, and 
rightly so, until every case of stiffness, 
loss of motion, function or strength in 
any part of the body is now classified as 
a permanent disability. And such dis- 
abilities must be compensated for in 
the proportion they bear to the total for 
the injured member. There is a grow- 
ing tendency to see that the workman is 
fairly dealt with after an injury, and 
that his family is adequately provided 
for. This, of course, will cause a sharp 
rise in accident charges. The only way 
that this increased expenditure of com- 
pany money can be minimized is by the 
vigorous application of safety. 

The aforementioned company has 
made a very decided saving in compen- 
sation, in spite of the fact that in July, 
1923, an act of the state legislature 


1921 1922 1923 1924 


First 10 
Months 
1925 
0 
2 
0 
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raised the compensation rate from 
$12.00 to $17.00 per week. 


1921 


Many other plants are carrying on 
well organized and effective safety 


1922 1923 1924 1925 


Compensation paid injured employes.. $8,012.40 $7,119.77 $5,426.18 $2,278.92 $264.99 


These compensation charges are fig- 
ured against the month in which the 
accident actually occurred, although 
the payments may continue for many 
months or even years later. 

The actual number of hours lost from 
work by their employes has been re- 
markably reduced: 


Actual number working hours lost because of accidents. . . 


Consider what this means in terms of 
quality and production. Over 6000 
lost hours less during the first eight 
months of 1925 than during a similar 
period in 1921! 

Last year this plant made the re- 
markable record of 156 consecutive 
calendar days without a major ac- 
cident. It has done even better this 


year and has just passed its 262nd 
day without a major accident—eight 
months without a single major ac- 
cident, and this in a plant of 5000 em- 
ployes! 


campaigns, and they, too, are accom- 
plishing excellent results. It is, there- 
fore, a source of surprise and wonder 
that out of the 2350 textile plants in 
the United States, employing 100 or 
more operatives, only 121 are members 
of the National Safety Council. How- 
ever, this number is certain to be in- 


First 10 
Months 
1921 1922 1923 1924 1925 
7442 8395 3491 3958.5 734.5 


creased as the benefits to be derived | 


from the safety movement become 
more generally realized. 

The period of depression through 
which the textile trade has lately been 
passing, has seriously checked the de- 
velopment of safety in many mills. 
This should not be the case, and as 
mill managers come to realize that 
safety can make real savings for them, 
periods of depression will be ones in 
which further stress will be laid on the 
necessity for care and the preservation 
of health and limb. 
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Safety Progress in the Woodworking Industry' 


By Joun A. Dickinson 
Consulting Mechanical Engineer, U. S. Bureau of Standards 


HE entire woodworking industry 
may be divided into two main 
processes—the manufacture of lumber 
and the manufacture of products into 
which lumber enters as a raw material. 
The working of timber is one of our 
oldest manufactures, probably ante- 
dating even the working of metal, and, 
as far as it applies to the actual felling 
of trees, the process has changed but 
little during the past dozen centuries. 
The axe is a tool whose origin is 
lost in the mists of antiquity; saws of a 


' sort have been known for centuries. 


These are still the tools of the feller of 
trees. 

The advent of steam and, more 
lately, the electric motor, however, 
have had a marked effect on the trans- 
portation of logs from the forest to the 
point of utilization. The old ox team 
is rapidly giving way to the steam 
skidder, while the locomotive has, 
except in a few localities, almost en- 
tirely replaced the flowing stream as a 
means of transporting logs to the mill. 


Repucine LoG-HANDLING HAZARDS 


While the application of power to 
the handling of logs has reduced by a 
large percentage the number of men 
necessary to handle a given number of 
logs and has thus reduced the total 
exposure, the mechanical appliances 
themselves have introduced additional 
hazards. While much attention has 
been given to the design of power log- 
ging equipment, the severe exposure 
which such machines must withstand 
and the unusual strains that may be 

‘Published by Permission of the Director of 


the National Bureau of Standards of the U. S. 
Department of Commerce. 


thrown upon them by the “hang-up” 
of logs on stumps or other obstacles 
may result in failures which will en- 
danger men in the immediate vicinity. 
A periodic inspection of such equip- 
ment by a competent man is one of the 
fundamental requirements for the safe . 
operation of such equipment. Moving 
parts, such as cranks, gears, shafts, 
etc., should be suitably inclosed. 

Logging railroads were formerly 
fruitful sources of accident; the tracks 
were almost without exception narrow 
gauge, of very light weight steel, and 
poorly ballasted. Frequent derail- 
ments, spilling of part of the load and 
similar accidents made it evident to 
the operators that it would be a real 
economy to use heavier equipment and 
provide better road-beds. 

Another economic factor has had a 
marked influence on the type of con- 
struction employed on logging rail- 
roads; namely, the development of 
cut-over lands into agricultural com- 
munities. In many cases the logging 
operators can sell the cut-over land for 
as much as or more, than it cost 
originally, but, as many such locations 
are practically inaccessible except over 
the logging railroad, the operator has 
been forced to provide passenger and 
freight accommodations for settlers 
who purchase his land. As more and 
more lumber is cut and the number of 
settlers increases, this service becomes 
increasingly important. 

Where the logging railroad was 
started as a broad-gauge line and was 
equipped with a moderately heavy 
rail over a well-graded road-bed, it is 
quite probable that when the cut-over 
lands have been settled some railroad 
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company in the vicinity would be glad 
to take over at a reasonable price such 
logging road as a branch of its own 
system. A number of the branch lines 
of the Michigan Central, Duluth South 
' Shore and Atlantic, and the Chicago, 
Milwaukee and Sault Sainte Marie in 
Michigan and Wisconsin started as 
logging roads. 

The ultimate development of this 
idea is well exemplified by the railroad 
built by the Great Southern Lumber 
Company to supply transportation 
of logs for their need at Bogalusa, 
Louisiana. This is a standard-gauge 
road almost 200 miles long, running 
standard equipment on all trains; ex- 
cellent chair-car and dining-car service 
are also furnished. The road-bed com- 
pares favorably with that of any rail- 
road in the section. 

Obviously the hazards of transport- 
ing logs over a road of this kind are 
much smaller than handling them over 
the old light-weight, narrow-gauge 
tracks which were formerly so common. 

While river-driving has ceased to be 
a factor in many localities where it was 
once common, there are sections of the 
country where such work is still carried 
on. Here, too, improvements in layout 
and equipment are lessening the hazard 
and increasing the production per man. 

The breaking down of log decks, 
formerly the work of men working on 
the deck itself with pike poles and 
peavies, is now being accomplished by 
drag lines, working on spools on port- 
able gasoline motors, the whole equip- 
ment being placed on the opposite 
side of the river. Rapids have been 
bypassed by log chutes and permanent 
or semi-permanent sorting platforms 
have been provided at various locations 
on the river to expedite the work and 
to decrease the hazard to the sorter. 

The sawmill itself, because of its 
temporary nature; the rough and ready 
type of men employed in it; and the 
location of the bulk of the largest 
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mills and the greatest number of mills 
in states in which there were no com- 
pensation laws and no provision for 
the inspection of physical hazards, was 
slow to adopt safety measures. 


SAFETY IN THE MIL. 


Passing now from the logging opera- 
tions to the conversion of logs into 
lumber, statistics show that a large 
proportion of sawmill accidents in the 
past have been machine accidents. 
The high speed at which it is necessary 
to run saws to secure efficient produc- 
tion and the relatively large power 
required for such machines make this 
hazard unusually severe. 

The more slowly moving equipment 
—conveyors, transfer chains, and the 
like—bristle with spikes, lugs and 
similar projections, any of which may 
catch the clothes of a careless operator 
and may carry him into saws, belts or 
pulleys. 

While safety measures were slow in 
being adopted in the lumber industry, 
their value finally became apparent 
and the larger operators have done 
much in the past decade to improve 
the physical conditions of their mills. 
Some trade organizations, such as the 
Southern Pine Association, have been 
particularly active in spreading the 
gospel of safety. 

Band-saw wheels are now almost 
always inclosed; slasher and trimmer 
saws provided with substantial barri- 
cades, and edgers equipped with safety 
dogs, jam rolls or similar devices to 
prevent material being thrown back 
at the operator. 

The power-fed gang lath mill has 
almost universally replaced the old 
hand-fed mill with a consequent de- 
crease in the number of maimed fingers. 
Shingle saws, while less hazardous than 
those formerly employed, are still far 
from being harmless. 

While much work has been done in 
reducing the hazards due to exposed 
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belts, pulleys, shafts and gears, on the 
main mill floor, unfortunately the mass 
of power-transmission apparatus in the 
basement has not in general received 
such protection, although more at- 
tention has been given to such equip- 
ment in the past few years than had 


proved to be the cheaper construction 
in the long run and are being very 
generally employed in new kilns. 

The protection of steam pipes in 
kiln pits and operating booths is be- 
coming common. More attention is 
being given to the slope of the track 
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ever been given it before. The saw- 
mill operated by a large automobile 
manufacturer in northern Michigan 
has all such equipment thoroughly and 
completely guarded; such an example 
as this will doubtless have a marked 
effect on the mills in contiguous ter- 
ritory. 

The tendency toward dry kilns 
built entirely of fire-resisting materials 
has eliminated a rather common type 
of accident; that of the kiln tender 
falling through the partially decayed 
wood roof while setting dampers in 
the kiln flues. Concrete and tile have 


in the kiln so that minimum effort is 
required to handle the cars and yet 
there will be no tendency for loaded 
cars to build up dangerous velocities. 

Lumber-handling and stacking ma- 
chinery is coming into more and more 
general use, reducing to some extent 
the hazards due to manual labor in 
their operations; but unless carefully 
guarded such machines may offer new 
mechanical hazards. 


SAFETY IN THE SHOP 


Woodworking shops, i.e. plants 
which use lumber as a raw material, 
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are found in many industries and, as 
an integral part of such large manu- 
facturing concerns, have received for 
a number of years the attention and 


study of safety engineers. 


As is the case with the manufacture 
of lumber, the woodworking industry 
has always shown a very large pro- 
portion of machine accidents, but a 
careful study of accident causes and 
the survey of the hazardous machines 
which followed, resulted in the develop- 
ment of machines which were inher- 
ently safer or of guards which would 
eliminate to a considerable extent the 
hazards of the operation of the par- 
ticular machine. 

The jointer is an example of the 
machines in this first class. As built 
a generation ago the cutter consisted 
of an approximately square head with 
four blades; the space between cutters 
was sufficient to admit a joint of a 
finger or thumb. If the stock being 
fed should be kicked out of the opera- 
tor’s hand by the machine and the 
operator’s fingers or thumb go into 
the space between the cutters a partial 
dismemberment results. It was found, 
however, that if the square head were 
replaced by a circular head which 
would practically fill the table opening 
at all times, even if the operator’s hand 
should come in contact with it only a 
relatively slight flesh wound would 
result. Several effective guards have 
also been developed to cover the jointer 
head and further protect the opera- 
tor. 

Another improvement in machine 
design has been the inclosing of knives 
on stickers, molders and matchers so 
that there is practically no chance of 
operators coming into contact with 
them. 

A number of manufacturers are now 
building woodworking machines in 
which gears, feed-rolls and similar 
mechanism, as well as the actual point 
of operation, are inclosed or made in- 


accessible from the usual operating 
position. 

Circular saws have always been a 
fruitful source of accidents and while 
some effort has been made to develop a 
machine-fed saw, such equipment has 
proved to be of value only where a large 
production of work of the same nature 
and dimensions was turned out. In 
the average wood plant, hand-fed saws 
are still in the great majority. 

A number of saw guards have been 
developed, some of them of consider- 
able merit, but it is difficult to design a 
guard which will permit the necessary 
variety of sawing met with in the 
average shop. 

A saw guard should accomplish two 
objects: 


(1) Keep the operator’s hands out 
of contact with the saw. 

(2) Prevent stock being thrown 
back at the operator. 


The earlier guards were generally 
carried on overhead supports or on 
arms attached to the side of the saw 
table. Most of these guards had to be 
adjusted to the thickness of the stock 
being cut and were in the way in han- 
dling lumber over or around the saw 
table. 

Most of the newer guards are carried 
on a wedge-shaped arm (or riving knife) 
placed behind and in line with the saw. 
This is the only point of attachment, 
the front end of the guard, which is 
generally beveled to permit the wood 
being pushed under it to start the cut, 
being free to ride the lumber being 
sawed. Kick-backs are prevented bya 
dog or ratchet which locks the wood 
against the saw table should there be 
any tendency toward a kick-back. 

The ideal saw guard should, in addi- 
tion to giving the protection outlined 
above, allow the operator to see the 
actual point of operation so that a 
piece may be cut to a line; it should 
take up the minimum amount of room 
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between the saw and the guide; and 
should be self-adjusting for any thick- 
ness of lumber. 

Swinging cut-off saws are now gener- 
ally being built with a hood over the 
upper part of the saw; at least one 
guard has been developed which covers 
the entire front of the saw, sections of 
the guard swinging back as it comes 
into contact with the stock. 

Counterweights, which formerly were 
responsible for a number of accidents, 
either through the weight dropping off 


All of the larger industrial states now 
require exhaust systems with hoods 
over the point of operation of each 
machine. Such systems not only cut 
down the danger of diseases of the 
respiratory tract caused by excessive 
dust, but also greatly reduce the fire 
hazard by removing the shavings and 
sawdust as fast as they are produced. 

The flooring in woodworking plants 
should receive special attention as a 
little fine sawdust greatly increases the 
danger of operators slipping or falling 
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the arm and striking the operator, or 
dropping free and allowing the saw to 
swing forward, are now generally held 
by an auxiliary stop bolt and are fre- 
quently also held by a guard chain 
suspended from the ceiling as an added 
precaution. 

Wood shapers are generally equipped 
with guards that give reasonable pro- 
tection to the operator. When a large 
number of identical pieces are to be 
run, very effective combination guards 
and guides can often be employed. 

Double-spindle shapers should have 
separate clutches for each spindle so 
that an operator working on one head 
will not be endangered by the cutter on 
the other head. Many serious acci- 
dents to elbows and arms have occurred 
on the old-style machines in which 
both spindles were driven from the 
same belt or jack-shaft. 


while working around a machine. 
Corrugated rubber mats are used ex- 
tensively and one-half-inch or three- 
quarter-inch expanded metal nailed to 
the floor around machines has also been 
used to decrease this hazard. Several 
of the commercial anti-slip surfaces 
have been frequently employed, al- 
though such material should be of a 
rough enough texture to afford a safe 
footing even if the surface is covered 
with a layer of fine sawdust. 

Because of the large proportion of 
machine accidents, the woodworking 
industry offers a particularly good field 
for mechanical safeguarding. A well 
guarded shop will not only greatly 
reduce accidents but will actually 
produce more and better product. 
While much safety work has been done 
in the past, the industry still offers a 
fertile field for the safety engineer. 
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The Guarding of Mechanical Power Transmission 
Equipment 


By Vicror S. KaraBasz 


Assistant Professor of Industry, Wharton School of Finance and Commerce, University of 
Pennsylvania 


N discussing safety in connection 
with mechanical power transmis- 
sion equipment one is treating a subject 
toward which attention has been di- 
rected since the earliest days of factory 
safety work. The accident hazards of 
mechanical power transmission equip- 
ment were probably the first type of 
hazard to be guarded against on any 
considerable scale and even to-day the 
guarding of this type of equipment is 
being carried on most energetically in 
the enforcement of the safety codes of 
the various states. Large sums of 
money are spent annually upon guards, 
and it is but natural for the manu- 
facturer to ask if this expenditure is 
justified by the actual hazards of the 
equipment, or whether perhaps guards 
are not being required where little or 
no risk is involved. It was with the 
purpose of ascertaining exactly the 
conditions under which mechanical 
power transmission accidents occurred, 
and the relationship of these conditions 
to the present safety standards for 
guarding such equipment, that the 
writer undertook to make a study of 
such accidents reported to the Depart- 
ment of Labor and Industry of Penn- 
sylvania from January 1, 1920 to June 
30, 1925, a period of five and one-half 
years. While this study has not been 
entirely completed there are certain 
facts which are well established and 
well worth noting. These have to do 
with (1) the number and seriousness of 
mechanical power transmission acci- 
dents, as compared with the total 
number and seriousness of all accidents 


and the position in the order of causes 
of these accidents compared with all 
accidents together with possible rea- 
sons accounting for this position; (2) 
the present guarding or lack of guarding 
and its effect upon mechanical power 
transmission accidents; and (3) the 
importance and necessity for the de- 
velopment of safe practices in connec- 
tion with the use and maintenance of 
mechanical power transmission equip- 
ment. 


GAUGING SERIOUSNESS OF ACCIDENTS 


One fact which has often been 
stressed is that from the standpoint 
of the number of accidents mechani- 
cal power transmission equipment is 
not very important. In a tabulation 
of all accidents reported to the Bureau 
of Workmen’s Compensation of Penn- 
sylvania for the period of January to 
April (inclusive) 1925 (a typical period), 
only 140 out of a total of 59,315 ac- 
cidents were chargeable to this type of 
equipment. The Bureau uses a classi- 
fication of twenty-one causes of acci- 
dents and from the standpoint of num- 
bers of accidents, mechanical power 
transmission was nineteenth in im- 
portance, boilers and watercraft alone 
being less important. A rapid glance at 
these figures would seem to indicate 
that this type of equipment has been 
over-emphasized as a cause of acci- 
dents, but this by no means necessarily 
follows. The relatively small number 
of accidents is likely to be due to a con- 
siderable extent to the fact that me- 
chanical power transmission equipment 
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on the whole is better guarded than any 
other type of equipment, because of the 
early realization of its hazards and of 
the continued enforcement of the safety 
standards applying to it. Even to-day 
it is without doubt correct to say that 
more orders are issued by factory in- 
spectors for the guarding of this class of 
equipment than any other type. If 
adequate guarding therefore can re- 
duce accidents, it certainly has had an 
opportunity to do so here. To point, 
therefore, to the relatively small num- 
ber of these accidents and say that 
there is little danger would be rash 
without first ascertaining the effect 
which guarding has had upon keeping 
the number of accidents low. 

Another factor worth considering in 
this connection is the degree of serious- 
ness of transmission accidents. Al- 
though nineteenth in importance from 
the standpoint of number of accidents, 
from the standpoint of the number of 
fatalities, transmission equipment is 
fourteenth in importance (January to 
April inclusive, 1925, Bureau of Work- 
men’s Compensation). 

The following table, which is a result 
of a study of the degree of seriousness of 
mechanical power transmission acci- 
dents occurring between January 1, 1922 
and June 30, 1925, gives a better con- 
ception of this phase of the subject: 


MecuanicaL Power TRANSMISSION ACCIDENTS 
January 1, 1922 to June 30, 1925 
According to degree of seriousness 


Per Per Per 
Cent Cent Cent 
Part of Transmission Fatal 10+ 10— 


Belts and pulleys, includ- 


ingropesand sheaves... 2.5 56.5 41.0 
Shafts, couplings, clutches, 

5.3 79.0 15.7 


10+ = Disability more than 10 days. 
10— =Disability 10 days or less. 


A glance at this table shows the large 
percentage of transmission accidents 


which result either in death or in dis- 
ability lasting more than ten days. 
Management and workers should real- 
ize that although transmission acci- 
dents may occur infrequently in a given 
factory when compared with other 
types of accidents, this should not be 
interpreted as meaning that this type 
of equipment need not be guarded, but 
rather, mindful of the usual seriousness 
of such accidents when they do occur, 
should be forever vigilant to prevent 
their occurrence both by adequate 
guarding and by care in the use and 
maintenance of such equipment. The 
relative infrequency of accidents of this 
character has, in some instances, de- 
veloped a false sense of security both on 
the part of factory executives and 
workers as a result of which, careless- 
ness, both in the provision and replace- 
ment of guards and in the handling and 
care of such equipment, has in many in- 
stances resulted in very serious and 
even fatal accidents. A study of Penn- 
sylvania’s mechanical power trans- 
mission accidents reveals case after 
case where this false sense of security 
has been the real cause of the accident. 
In such cases the factory executive 
usually prefaces an explanation of the 
cause of the accident by telling how 
long a period elapsed since the last 
transmission accident. Further ex- 
planation and an inspection of the plant 
generally show how unsafe conditions 
have been permitted to arise, and how 
the very serious or fatal accident 
directly resulted because of these un- 
safe conditions and the false sense of 
security resulting from the recent 
absence of such accidents. 


Present Status AND RESULTS 


In view of the relative infrequence of 
mechanical power transmission acci- 
dents noted above, it is particularly 
desirable to study the effect of guarding 
upon such accidents, especially from 
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the standpoint of whether or not the 
present standards are not too severe 
and whether they provide against haz- 
ards which do not exist, or whether or 
not the standards are not sufficiently 
severe in that they do not provide 
against the actual hazards. All as- 
pects of the writer’s study of this sub- 
ject covering the five and one-half-year 
period from January 1, 1920 to June 30, 
1925, have not been completed. How- 
ever, the portion of the study com- 
pleted to date, which covers the broader 
aspects of the subject, seems to indicate 
conclusively that the following state- 
ments in regard to the conditions under 
which this type of accident occurs are 
correct : 

(1) Guarding according to the pres- 
ent standards is one of the best guaran- 
tees that transmission accidents will 
not occur at the point so guarded. It 
is only under the most unusual circum- 
stances that a transmission accident 
will occur at a point properly guarded. 
The statement that guards increase the 
hazard is not borne out in the investiga- 
tion excepting in very exceptional cases 
on special machines. On the other 
hand there is an abundance of acci- 
dents when the standard guards which 
have been provided are removed and 
not replaced. 

(2) Many accidents occur at points 
which should be guarded according to 
the existing standards but which for 
some reason or other have not been 
guarded. The above two points indi- 
cate clearly that there is a direct rela- 
tionship between guarding or lack of 
guarding and the number of accidents 
resulting. ‘They also seem to indicate 
that the present standards provide 
against actual hazards. 

(3) Most mechanical power trans- 
mission accidents occurring at the pres- 
ent time result from unsafe practices in 
connection with the use and handling of 
such equipment and are not directly 
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connected with the guarding problem. 
By this is meant that transmission 
equipment cannot be so thoroughly 
guarded as to preclude accidents which 
result from the unsafe methods of 
workers. As long as workers persist in 
oiling and cleaning or repairing and 
testing equipment while in motion, 
carelessly shifting or applying belt by 
hand, carelessly applying belt dressing, 
working with loose clothing amid the 
rapidly revolving shafts near the ceiling 
and in dozens of other similar practices, 
transmission accidents will continue to 
occur. It is this problem of the adop- 
tion of safe practices in connection with 
mechanical power transmission equip- 
ment, rather than the increasing or 
decreasing of the severity of the 
present standards—except in a few 
minor instances—which offers the great- 
est possibility in the prevention of acci- 
dents in connection with this type of 
equipment. An interesting reaction 
from a number of plant executives with 
reference to the guarding problem was 
their desire to see the manufacturers of 
machinery compelled to equip the 
machines which they sell in the state 
with standard guards. Most factory 
men wish to see their machinery neatly 
guarded and they rightly feel that the 
manufacturer of the machine is in the 
best position to equip his machine witha 
standard, neat guard, which will not be 
in the way and which will not, in its 
bulkiness and clumsiness, present an 
amateurish appearance. This idea has 
already been adopted by a few manu- 
facturers of machinery and it must be 
said that their machinery presents a 
much neater appearance and is gener- 
ally adequately guarded in a way which 
does not interfere with operation. 

A number of serious accidents were 
found to have occurred in cases where 
machinery was operated before an ade- 
quate guard was provided. These oc- 
curred in cases of new or second-handed 
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machines being operated while the 
guards were being made, or where old 
machinery was moved from one part 
of the shop to another, necessitating 
the manufacture of new guards, or in 
the failure to replace the old guards be- 
fore the machinery was operated. The 
frequency of these accidents necessi- 
tates special care to see that machinery 
is not operated under these conditions. 


UnsAFE PRACTICES 


On the whole mechanical power 
transmission equipment is about the 
best guarded type of equipment. The 
problem of safety is (1) to see that the 
present standards are enforced so that 
as much of the hazard as can be re- 
moved by guarding will be removed, 
and (2) as important as guarding is the 
development of a code of safe practices 
for the use of the worker who may have 
anything at all to do with such equip- 
ment, and study shows that everyone 
from superintendent to laborer may 
fall into this class. There are two 
aspects of this subject: (1) that which 
has to do with the use of the right kind 
of equipment properly applied; and (2) 
that which has to do with sheer ig- 
norance and carelessness on the part of 
the workers. 

Many accidents could be avoided if 
there was a more widespread knowledge 
of a few practical points in connection 
with belt economy, and not only would 
accidents be reduced but there would 
also result a real saving in dollars and 
cents to the users of belting. Belts 
poorly chosen for the power required on 
given operations, continually running 
off pulleys, slipping, stretching, poorly 
joined with an ill adapted type of lac- 
ing, continued overuse of belt dressing 
wrongly applied, have been the causes 
of untold numbers of accidents, and 
probably will continue to be so in the 
future unless there is more general 
knowledge concerning these matters. 


The same thing holds true although to 
a lesser degree with the other types of 
transmission equipment. 

The carelessness and ignorance of 
workers and the false sense of security 
while repairing, oiling, cleaning and 
testing mechanical power transmission 
equipment while in motion, in working 
amid rapidly revolving overhead shafts 
with loose clothing, in taking chances in 
order to save a few moments when 
chances are unnecessary, and in almost 
innumerable other ways, have resulted 
in sending many to untimely deaths, 
and others to hospitals with serious in- 
juries. Workers do not realize the 
great dangers to which they expose 
themselves by these practices. This is 
primarily a problem of safety education! 
and if properly conducted should result 
in a reduction in the accident rate 
where most transmission accidents are 
now occurring. Next to the mainte- 
nance of the present standards of 
guarding, it is in the provision of codes 
of economical and safe practices that 
most can be done in the reduction of 
mechanical power transmission acci- 
dents at the present time. 

Mechanical power transmission acci- 
dents, although relatively few in num- 
ber probably due in no small degree to 
guarding, are usually serious and have 
warranted all the attention which has 
been devoted toward their elimination 
through the years. The present prob- 
lem in their prevention is neither the 
increasing nor decreasing of the severity 
of existing standards—except with one 
or two minor exceptions—but rather 
the continued energetic enforcement of 
present standards, together with a 
campaign of safety education to extend 
to both management and men, setting 
forth a series of rules covering safe 
practices in connection with mechanical 
power transmission equipment. 


1 See Section VI of this volume.—Tue Eprror. 
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Point of Operation Guarding 


By Grecory C. Ketiy 
General Manager, Pennsylvania Compensation Rating and Inspection Bureau, Philadelphia, Pa. 


HE point of operation of a machine 

has heretofore been defined as 
“that part of the machine where stock 
is actually inserted and maintained 
during any process of forming, shaping 
or other necessary operation.”” In 
reality, the term “Point of Operation” 
is in itself a misnomer since all parts 
of a machine must of necessity operate 
together. What has really been meant 
by “Point of Operation” is “Point of 
Danger” and it is true that there is 
a special hazard specific to certain 
machines when they are operated 
without protection. This special 
hazard of machines is merely a new 
description of an old term. Hand-fed 
machines and machines emitting par- 
ticles of abrasive material or metal 
cuttings are the most common of the 
machines with such a special hazard. 
For example, nine out of every thou- 
sand accidents ' in furniture manufac- 
ture are loss of hand and eleven out of 
every thousand in machine shops are 
loss of eye. Such losses alone indicate 
special hazards in these industries and 
a further study discloses the fact that 
the accidents are caused by particular 
machines operated without sufficient 
protection. 

Special hazards are common, not 
alone to furniture manufacture and 
machine shops, but to all industries. 
In mining and quarrying, the special 
hazard is falling rock; in building con- 
struction it is falling persons or mate- 
rials; and in the manufacturing in- 
dustries, since they are mechanical in 
nature, it is a mechanical special hazard 


' Accidents of more than ten days duration of 
disability. 
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which is responsible for the accidents. 
This is true to such an extent that in 
the Pennsylvania factories, one-third 
of the lost time from work accidents is 
attributable to working machines. 
These working machine accidents vary 
from ten per cent of all accidents in 
foundries to sixty per cent of all in 
woodworking and sheet metal goods 
manufacture. The importance of the 
special hazards of particular machines 
is indicated clearly in the tabulation of 
working machine accidents which fol- 
lows: 


Att AccIDENTS 


Part of Machine on Which Acci-| Days Lost? 
dent Occurred (Weighted) 
All working machine accidents . 1,542,344 
Point of special hazard: 
Point of operation. ......... 884,595 
15,527 
Kick-back or thrust of work . 183,500 
Flying particles............ 135,955 
Belts and pulleys............. 47,841 
Gears and sprockets.......... 62,925 
Revolving projections......... 20,836 
Other moving parts.......... 59,857 
Breaking of machine......... .| 58,823 
All other machine causes... . . 72,485 


* Working machines are here differentiated 
from boilers, engines, pumps, cranes, electrical 
apparatus and mechanism used purely for the 
transmission of power. 

* The accidents on which this tabulation is 
based occurred during three- and one-half years in 
Pennsylvania factories. The accidents are 
weighted for the benefits provided by the Penn- 
sylvania Compensation Act, which affords com- 
pensation over all of $2700 for Fatality, $1600 
for Major Permanent Disability and $48 for Tem- 
porary Accidents averaging forty days duration 
of disability. 
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The importance of safeguards for 
these special hazards is further illus- 
trated in the following similar tabu- 
lations for separate industries: 


WoopworkKINc * 


Part of Machine Days Lost 
All woodworking machine acci- 
Point of special hazard of: . 
Hand-fed circular rip saws... . 105,219 
All other machines........... 62,633 
All other machine accidents. .... 8,269 


MacuInerY MANUFACTURE 


Part of Machine Days Lost 
All working machine accidents . . 484,057 
Point of special hazard of : 
Hand-fed stamping presses... . 96,412 
Abrasive wheels on stands... . 37,648 
Engine lathes............... 36,058 
20,426 
Hand-fed circular wood saws. . 49,235 
All other machines........... 169,341 
All other working machine acci- 


From the standpoint of accident 
prevention, the most striking and en- 
couraging fact to be noted in the fore- 
going tables is the concentration of 
accidents about a few machines, since 
this portends a like concentration of 
effort in the elimination of danger 
through the efficient guarding of these 
few machines. Moreover, the guard- 
ing of these machines is simplified by 
the fact that it is the operator who is 
most often injured. Ninety-five per 


* Planing mills and furniture manufacture. 

* Foundries, forging, sheet metal work, ma- 
chine shops, ball bearing manufacture and the 
manufacture of fine machines and instruments. 


cent of all machine accidents occur to 
the operators of the machines and of 
this ninety-five per cent, eighty per cent 
occur during ordinary operation as dis- 
tinguished from other duties such as 
adjusting tools, repairing or inspecting, 
throwing the belt on or off and oiling 
or cleaning machines. It is apparent, 
therefore, that the guarding of working 
machines for the prevention of acci- 
dents means merely protecting the 
operators from specific known dangers 
incident to the ordinary operation of 
a few machines. It is indeed better to 
leave all the gears, all the belts and all 
the ordinary moving parts of mecha- 
nism unprotected if by so doing the 
protection of the specific hazard of 
stamping presses and circular saws 
alone can be accomplished. 

Accidents due to the special hazard 
of these few working machines fall into 
three * principal classes, as follows: 


(1) Accidents from flying particles— 
emery and other abrasive wheels. 

(2) Accidents due to contact with the 
moving parts of machines—the 
knives of a jointer. 

(3) Accidents from kick-backs of work— 
the thrust of tongs holding a piece 
of metal which is struck by a steam 
hammer or the bar held at an alli- 


gator shear. 


SpectaL Hazarp AccIDENTS 


(1st Class.) The first class of acci- 
dents, the flying particle class, result 
not only from the flying metal cuttings 
which are very hot and sharp but in- 
clude also abrasive materials and wood 
dust which is likely to be poisonous. 
Moreover, the metal particles are very 
apt to cause serious infections because 
of the germ laden lubricating oil used 


® There is a fourth group of Special Hazard 
Accidents consisting largely of burns. Dye 
kettles contain hot liquids with which the opera- 
tors of these machines come in contact. Ex- 
plosions of gasoline fumes remaining in laundry 
tumblers result in Special Hazard Accidents. 
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on the machines. These flying particle 
accidents may be prevented in part by 
exhaust systems which are in common 
use in the woodworking industries, 
although not so frequently applied to 
jointers, shapers or circular saws. A 
large number of abrasive wheels have 
been provided with exhaust systems 
which are particularly efficient where 
the nature of the work performed on 
the wheel permits of a nearly complete 
enclosure. The difficulty lies in the 
fact that exhaust systems cannot 
readily be applied to a number of 
machines which are among the greatest 
sinners in the production of flying 
particles. Drill presses, lathes, mill- 
ing machines, chip hammers and steam 
hammers all take a toll of eyes and 
cannot be successfully guarded by 
exhaust systems. The prevention of 
eye accidents in the operation of these 
machines must be by protection of 
the eye itself through the use of gog- 
gles. 

Goggles, when worn, are unques- 
tionably an efficient protection against 
flying particles. Workmen object to 
them, however, on the score that they 
are heavy, that the metal side pieces 
which fit against the face obscure the 
vision and that they are extremely 
irritating to the face in hot and dusty 
places. Doubtless also, the appear- 
ance of goggles is an objection to using 
them, since some types are almost 
grotesque. The omission of the side 
protection would reduce the efficiency 
of the goggle but little, since a great 
majority of eye accidents from flying 
particles are to the operator of the 
machine from which the flying particles 
are thrown and the glass barrier between 
his eyes and the machine stops nearly 
all of these particles. Goggles without 


the side piece are neither unsightly nor 
uncomfortable and they have an addi- 
tional advantage in the ease with which 
a proper lens may be fitted for the use 


of workmen whose eyes require special 
glasses, and who would thus need but 
one pair of glasses. 

(2nd and 3rd Class.) The second 
and third classes of special hazard 
accidents must of necessity be consid- 
ered together from the viewpoint of 
prevention. There are some fifty-six 
types of machines used in Pennsylvania 
factories having a distinct special 
hazard which can be readily protected. 
The following eighteen are the principal 
machines in their respective industries: 


Meat Grinders 

Pickers 

Sewing Machines 

Shears used in Textile Finishing 
Centrifugal Extractors 

Flat Work Ironers 


Rubber Mills 

Paper Calenders 

Job Printing Presses 
Paper Box Corner Stayers 
Wood Shapers 

Jointers 


Hand-fed Circular Rip Saws 

Blanking and Forming Presses 

Abrasive Wheels 

Pug Mills used in Brick Making 

Fans and Blowers 

Screw Conveyors 

As a generality, it may be stated that 

automatic feeding is the most efficient 
protection for the workman who oper- 
ates a special hazard machine, since 
he is removed by the very fact of auto- 
matic feeding from the point of danger. 
The disadvantage is that automatic 
feeding can be applied to machines 
only when work of the same sort is 
performed continuously. Safeguards 
have therefore been devised by machine 
builders and manufacturers and have 
been standardized by the discussions 
and the publications of scientific so- 
cieties and of the Federal Bureau of 
Standards to such an extent that the 
public is now generally familiar with 
the subject. Briefly, the most efficient 
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of these guards are the ones which 
enclose the points of contact and are so 
securely fastened in place that they 
cannot be removed without a great deal 
of difficulty. This last requirement is 
particularly important—a one-time 
standard guard for a circular rip saw 
was lacking in efficiency because it 
could be set aside when the saw was to 
be used for grooving, an operation 
which should not have been performed 
on a rip saw. The present standard 
guard prevents such misuse of the saw. 

An excellent example of standard 
guarding is the present guard for the 
circular rip saw, which consists of a 
hood for the saw attached to a riving 
knife at the rear of the saw. The 
riving knife is for the purpose of pre- 
venting the work from binding on the 
back of the saw. This binding occurs 
when the saw is dull or when it is 
working on green wood and has the 
effect of throwing the wood forward 
with great violence. The attachment 
of the hood to the riving knife not only 
supports the hood but also helps to 
prevent kick-backs such as occur when 
the wood binds. Since the hood is 
larger than the saw cut, the wood can- 
not rise far enough on the saw to be 


thrown forward. The hood rests on 
the saw table in front of the saw and 
has an inclined lip at the front so that 
it is raised by the approaching work 
just enough to allow the work to pass 
under, but not far enough to permit the 
hands of the operator to come in con- 
tact with the saw. This guard thus 
prevents both the second and the third 
classes of special hazard accidents and 
is therefore highly efficient. 

The very simplicity of this circular 
rip saw guard is an indication of the 
ease with which all so-called -points of 
operation may be guarded. It is very 
much more difficult to prevent acci- 
dents from falls of persons and falling 
materials than it is to prevent mechan- 
ical accidents and there is therefore no 
excuse for the latter. The number of 
accidents due to the special hazards of 
machines has already decreased, even 
though many of the guards have been 
inefficient. With safeguards becoming 
more and more efficient and more 
standardized it is apparent that the 
importance of mechanical guarding is 
now very generally recognized and 
special hazard mechanical accidents 
should therefore decrease very rapidly 
in number. 
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Safety on Walkways, Floors, Etc. 


By H. Weaver Mowery 
Safety Engineer, American Abrasive Metals Company, New York City 


O give proper consideration to a 
subject it is essential to appreciate 
its importance in relation to kindred 
matters. This is all the more necessary 
when incorrect ideas are prevalent. 
Therefore it seems desirable, in pre- 
senting the subject of walkway safety, 
to consider at the outset the relation of 
this phase not only in its connection 
with general safety work, but with 
other specific features. 
When someone is burned to death in 
a fire or killed in a train wreck con- 
siderable attention is focused on the 
incident, but when someone is killed by 
slipping on a stairway or unsafe walk- 
way surface, it is taken as a matter of 
course. There is nothing spectacular 
or thrilling in such an accident and 
though the person may be killed, the 
incident is passed over lightly and is 
blamed on the person’s own careless- 
ness, intoxication, or what not. How- 
ever, the data that are now available 
clearly demonstrates the extreme se- 
riousness of unsafe walkways. The 
number of casualties resulting from 
them is greater than from conflagra- 
tions, surface cars and machines all 
combined. Approximately one-fifth of 
all the casualties result from falls and 
nearly one-half of these are caused 
through unsafe walkway surfaces. 


Some ALARMING STATISTICS 


For purposes of comparison, and so 
that this state of affairs may be appre- 
ciated, it should be noted that in less 
than ten years more of our people are 
killed by everyday accidental falls than 
our total killed (111,012') in all wars 


1 Figures compiled by Chief Statistician for 
Vital Statistics, Bureau of Census, Washington, 


since the founding of the United States 
nearly 150 years ago. 

According to the records of the Bu- 
reau of Vital Statistics at Washington, 
D. C., the total killed by accidental falls 
from 1910 to 1922 inclusive, annually 
reported from the registration area, 
exclusive of Hawaii, and comprising 
from 58.3 per cent of the total popula- 
tion in 1910 to 85.3 per cent of the total 
population in 1922, was 129,686 or an 
average of 9975 per year. On a basis 
of 100 per cent of the population of the 
United States, the yearly average is 
approximately 14,000, which totals 
considerably more for a ten-year period 
than our total killed in all our wars, 
both foreign and domestic, since the 
Revolutionary War. All “‘falls’’ are 
not caused by unsafe walkway surfaces 
but nearly half of them are from that 
source, or approximately 7000 per year. 

If records are obtainable from a large 
center of population and are found 
classified carefully as to actual causes, 
we can compare the total for that large 
center with the total of the country 
and if the comparison holds, it is quite 
reasonable to assume that the different 
causes also are comparable. We must 
resort to this procedure to check the 
figures for those killed by unsafe walk- 
way surfaces in the entire country, 


D. C.; figures on World War from report of 
Adjutant General to Secretary of War; and on 
other wars from unpublished tables on file in 
Adjutant General's office, from records of Indian 
Wars by Francis B. Heitman; annual reports to 
office of Adjutant General, compilations in office of 
Surgeon General, and Part 1st, Surgical Volume, 
Medical and Surgical History of War of the Rebel- 
lion, Government Printing Office, 1875, covering 
all wars both domestic and foreign, excepting War 
of Revolution, in which the United States has 


engaged 
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because there is no national classifica- 
tion for this specific cause. We find 
in both New York and Chicago very 
carefully compiled data in which there 
are classifications which unquestionably 
comprise the fatalities due almost ex- 


entire country. At this rate there 
would be over 11,000 individual cases. 
Both the figures from Chicago and 
New York therefore indicate that, inas- 
much as the total fatalities from falls 
check with the total given by the 
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clusively to unsafe walkway surfaces. 
In Chicago from 1910 to 1921 inclusive, 
there was a total of 4206 fatalities from 
falls, making an average of 350 per 
year. Chicago and Cook County 
having approximately one-forty-fifth 
(1/45) of the total population of the 
country, there would be, if the Chicago 
rate-were maintained throughout, forty- 
five times 350, or a total of 15,750 
annual fatalities from falls. In 


Greater New York from 1918 to 1923 
inclusive, 4770 people. were killed by 
falls. New York’s population is one- 
twenty-second (1/22) of that of the 


Bureau of Vital Statistics, it is safe to 
assume that the rate for specific kinds 
of falls will be approximately the same 
throughout the country as in those large 
parts for which we have accurate data. 

In Chicago “On Floor,” “On 
Stairs” and “On Street” contributed 
1804 of the total of 4206 fatalities 
from falls in eleven years. In New 
York the average of fatalities from falls 
“On Floor,” “On Stairs” and “On 
Street” per year was 327, while the 
total for all falls per year for the same 
period was 795. Both these sources 
indicate that nearly one-half of all the 
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falls are distinctly walkway surface 
casualties. Some of the other classifi- 


cations, such as “Trains,” “Street 
‘Cars,” “Fire Escapes,” “On Ship,” 
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accidents, which were included in a 
separate classification called ‘Over 
Obstruction.”” In this industrial clas- 
sification it should be noted that there 


‘Porch,” “Platform,” and “Un- were relatively few stairways in the 
COMPARATIVE SERIOUSNESS 
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known,” may have included some 
fatalities directly caused by slipping; 
but inasmuch as nearly one-half of 
them occurred on stairs, floors and 
street, i* seems to show beyond doubt 
the correctness of the formula,—‘“‘ap- 
proximately one-half of all falls are 
caused by unsafe walkway surfaces.” 
The foregoing are public records. 
A consideration of industrial records 
leads to the same conclusion. A record 
of the casualties in 69 properties in 22 
different states for a period of seven 
years showed that 38.6 per cent of 
their falls occurred on stairs and floor 
levels, not including any tripping 


properties and their walkway surfaces 
usually are maintained in much better 
condition than the average. 

In theaters, a large insurance com- 
pany investigated 1531 accidents, of 
which number 1012 or 66.1 per cent 
were caused by falls. What percentage 
of the falls was actually due to un- 
safe walkway surfaces is not known. 
“Tripping” caused 23, or 1.5 per cent; 
“accidents to, from and on the stage” 
were 24, or 1.6 per cent; “accidents of a 
general nature” were 112 or 7.3 per 
cent; “falling objects” injured 172, or 
11.2 per cent. But inasmuch as by far 
the greatest percentage was from falls, 
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and tripping accidents are considered 
separately, the same treatment also 
being given to accidents to, from and 
on the stage, it is safe to assume that 
unsafe walkway surfaces are a particu- 
larly important hazard in this class of 
building. 

The seriousness of unsafe walkways 
from the standpoint of number of 
casualties no longer can be overlooked, 
but there are other features involved. 
The economic waste is very large. The 
Etna Life Insurance Company paid 
$14,319,438.99 on 146,782 claims. 
Falls contributed 33,360 of these 
claims, which is more than the usually 
expected one-fifth of the total, and 
cost $2,318,337.04. Charging actual 
fatalities from falls on unsafe walkway 
surfaces at $5000 each, and the non- 
fatal but serious casualties at $150 
each, the annual cost for this type of 
casualty would be in the neighborhood 
of $100,000,000. 

It is unfortunate that many safety 
engineers and others have been misled 
as to the relative seriousness of the 
different types of hazards. For in- 
stance, a report from a large industrial 
organization employing a safety engi- 
neer included a list of accidents for six 
months. Shown in the list were a 
number of slipping accidents, etc., and 
the report was concluded with the 
statement, “‘ Not one of these accidents 
was due to a lack of protection by 
mechanical safeguards but to careless 
practice on the part of the workers.” 
It is not fully realized that conditions 
can be made such that a person may 
pursue his normal activities without 
abnormal care and be safe. Surely 
slipping accidents would not occur if 
slipping hazards were not created or 
permitted to exist. 


Protection Dvr THE PEDESTRIAN 


There have been sporadic efforts to 
combat slipping hazards, both public 
and industrial, but there has been no 
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concerted movement. A review of 
what has been done and what can be 
done, pointing out the more common 
forms of these hazards and how they 
are prevented, will be helpful. In the 
first place, it must be appreciated that 
the slipping hazard gives no warning of 
its presence. The whirring belt or the 
noisy gear of themselves give warning, 
but not so with the slippery surface. 
Signs may be displayed such as 
“Watch Your Step,” or “Be Careful,” 
etc., but so long as the hazard is per- 
mitted to remain, accidents from 
slipping will continue. Therefore, if 
progress in this direction is to be made, 
the methods of providing safe walkways 
must be considered. 

Various forms of tripping hazards 
are quite productive of accidents and 
they are so closely allied with walkway 
surfaces that we may include them. 
Projecting switch-throws on railroad 
properties, in yards of industrial plants 
and on electric lines in the streets of 
large cities are a common tripping 
hazard. A box flush with the walkway 
surface and containing the lever over- 
comes this hazard. Manhole covers, 
coalhole covers, cellar entrance doors, 
etc., should be flush with the walkway 
surface. Projecting hinges should be 
avoided by countersinking or placing 
on the under side. Tools, implements, 
and materials of all kinds should be 
properly racked or placed in such 
manner that they will not cause trip- 
ping. Gas and water valve cut-off 
boxes projecting above the surface of 
sidewalks constitute a common form 
of hazard which can be avoided. 
Occasionally the earth sinks and the 
surrounding surface should be leveled 
with the top of the box. 

Unguarded sidewalk cellar entrances, 
areaways, excavations, etc., in or ad- 
joining walkway places should be 
covered or guarded by railings or other 
means. In New York City all area- 
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a heavy coat of asphalt is placed on such 
asurface. Neither of these methods is 
entirely satisfactory. Strips of safety 
tread with beveled edges may be applied 
to such a surface with good effect. To 
prevent slipping on the cement surface 
in which glass is located an abrasive 
grain is floated into the cement when 
setting. 

Ramps or inclines should provide 
high frictional resistance. As the 
angle with the horizontal increases, the 
frictional resistance should be increased. 
When a granolithic finish is used, an 
abrasive should be floated into the 
surface before it takes its initial set. 
The Transit Commission of New York 
City for all such surfaces, and for train 
platforms as well, is requiring about one 
pound of 8/16 aluminum oxide abrasive 
per square foot. In numerous places 
strips of safety tread extending at right 
angles to the line of traffic and set in the 
cement flush with the surface are 
employed. It is important, however, 
that there should be no incline or 
ramp at the head or foot of a run of 
stairs. 


Types or WALKWAY SURFACES 


Ordinary walkway surfaces such as 
corridors in public buildings, etc., are 
frequently laid in small tile, mosaic, 
marble, terrazzo, etc. Such materials 
should not be used for exterior side- 
walks or in entrance corridors where 
people with wet or muddy shoes must 
traverse them. Some more suitable 
material having a higher frictional 
resistance should be employed at such 
locations. Terrazzo floors may now 
be obtained with a high degree of 
frictional resistance. A special product 
has been developed for use as a part of 
the aggregate which not only increases 
the durability of the floor but does 
not tear out during the grinding and 
polishing processes. All such materi- 
als, however, are much less hazardous 
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if properly cleansed. Soap powders 
should not be permitted as soap is a 
combination of grease and caustic and 
its use results in a film of grease filling 
the pores and covering the surface. A 
little moisture makes it dangerously 
slippery. The remedy is to use cleans- 
ing materials of the detergent nature in 
which there is no soap element. 

There is some type of walkway sur- 
face material available which will give 
not only requisite durability but anti- 
slip quality as well, in almost every 
sort of walkway surface. Rubber, 
cork, travertine, asphalt mastic, gran- 
olithic, wood and steel all have their 
proper uses where they are entirely 
satisfactory, but care and {judgment 
must be used as to what' particular 
material shall be employed for a given 
purpose. 

In woodworking and flour or cereal 
plants, in rubber manufacturing plants 
where powdered soapstone is used 
extensively, and kindred other places, 
the slipping hazard is particularly 
troublesome. Sawdust, shavings and 
other materials polish the floors and 
there is sufficient of this material which 
cannot be exhausted in the processes to 
make thehazard of slipping particularly 
acute. On the floors around power- 
driven machinery and in danger zones 
in general, such as elevator floor land- 
ings, boiler and machine room floors, 
building entrances, etc., an effective 
anti-slip surface should be employed. 
Numerous forms are available. Paint 
or glue with sanded surface has not 
proven at all satisfactory. @ While 
rubber is desirable around high tension 
switch boards, it is not sofdesirable 
where there is oil or water. Prepared 
roofing papers are sometimes used but 
they are lacking in durability and curl 
up at the edges, causing tripping 
hazards. Plates of abrasive metal 


or safety tread may be used advanta- 
geously. 
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Perhaps the most unsafe form of 
walkway surface is the stair. In de- 
signing stairways it is quite important 
that sufficient head room be obtained 
and the minimum distance or clearance 
measured from the top of tread on 
vertical line with face of riser to the 
soffit of the flight immediately above 
should be never less than seven feet. 
Doors or other entrances opening 
directly to stairs should be avoided. 
Landings large enough to provide stand- 
ing room outside of space covered by 
swing of door, and glass panels in the 
doors when used at such locations are 
requisite for safety. Single runs of 
stairs or ladders should not exceed 
eight feet in the vertical. Treads on 
stairs should be of sufficient strength 
to bear the maximum number of 
people who can stand upon them and a 
safety factor of six should be used. 
The width of treads and height of riser 
must be constant for each run of stairs 
and the treads should be of sufficient 
width to allow ample space on each to 
place the whole length of the foot. 
Treads should not exceed 12 inches in 
width, including nosing overhang which 
should be from 7/8 inch to 1 1/4 
inches. The nosing overhang is nec- 
essary to prevent the back of a shoe 
coming in contact with the riser and is 
particularly desirable in stairs used by 
women to prevent their skirts from 
being pinned between the heel and the 
riser. The angle of the stair should be 
between 30° and 36° and the best 
formula for determining riser height in 
inches is 

25 inches—treadwidth _ height 


2 
But it is in connection with the type 
of material used for the treads that 
the greatest hazards occur. Wooden 
treads call for regular inspection and 
careful repair. Safety treads applied 
over wooden treads protect them 
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against wear when new and provide an 
easily replaceable insert if wear should 
be excessive. Concrete treads un- 
questionably should have safety tread 
inserts. The use of abrasive grain 
troweled into cement for this purpose 
has not proven satisfactory. The use 
of the safety tread in this instance is not 
only to prevent people from slipping 
but to protect the nosing edge from 
chipping and to take the wear on an 
easily replaceable insert. 

The question of stair tread materials 
is so important that the laws of several 
states and cities contain provisions 
requiring that “The treads shall be so 
constructed and maintained that per- 
sons walking thereon will not slip.” 
However, this provision has not proven 
sufficiently specific. There is a great 
variety of opinion as to what consti- 
tutes satisfactory materials for different 
locations that will provide the necessary 
frictional resistance to prevent people 
from slipping. 


Work on SAFrety Cope 


The American Institute of Architects 
and the American Society of Safety 
Engineers were designated by the 
American Engineering Standards Com- 
mittee as joint sponsors for a “Safety 
Code on Walkway Surfaces”’ and work 
on the preparation of such a code has 
been progressing for several years. A 
considerable portion of the time has 
been expended in exhaustive researches 
by the Bureau of Standards at Wash- 
ington. These researches have about 
been completed and a tentative draft 
of the code will be available in the near 
future. This code will deal with re 
quirements for all those surfaces on 
which people walk and work who have 
had no representation in their care or 
maintenance. It is believed that the 
general adoption of the provisions re- 
quired by such a code will do a great 
deal in helping to provide walkway 
safety in the future. 
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Eye Protection 


By G. Kine 
Director of Safety Division, American Optical Company, New York City 


ERHAPS there is no phase of in- 

dustrial accident prevention work 
that stands out more prominently in 
the lists of both permanent partial and 
temporary total and permanent total 
disability injuries, than those resulting 
tothe eye. It is fair to assume that 
there is hardly a single industry in our 
national industrial classification that 
does not have within its area an eye 
hazard of some description. On a 
more detailed study of this classifi- 
cation, one is confronted in many 
instances with the facts setting forth 
the major number of temporary dis- 
abling accidents and the great pro- 
portion of permanent partial and total 
disabilities resulting in the loss of one 
or both eyes. 

A fair indication of this fact is re- 
flected through Chart I, briefly show- 
ing the percentage of workmen’s 
compensation awards for eye injuries 
sustained in sixteen industries in the 
state of Pennsylvania in one year’s 
time. This same chart represents an 
expenditure through these compensa- 
tion awards for these injuries of 
$1,008,898. This expenditure may 
be still further increased when con- 
sideration is given to the factors of 
hospital, medical expense and labor 
turn-over cost, not neglecting the 
consideration of the pertinent fac- 
tor of the economic effect of these 
injuries socially upon the worker 
and his dependents, a factor often 

to determine but one of a 
potent nature, perhaps more so than 
any one of those results that are ac- 
curately ascertained in the cost sheet 
of management. 


ANALyzinGc AccipDENT Recorps 


A consideration of these details may 
lead one to decide what can actually 
be obtained as an economic as well as 
humanitarian result in curtailing in- 
juries of this description. Cases are 
numerous where curtailment and 
elimination of the type of injury have 
been obtained when the problem has 
been analyzed and approached from 
the same angle as one of a production 
deficiency would be attacked. 

The first consideration is that of the 
accident reeords from which a con- 
clusion is arrived covering the number, 
specific cause and severity of eye 
injuries. Chart II is an illustration of, 
on a general plan, what can be applied 
to the individual case. It also serves 
to illustrate the nature of these in- 
juries from the causes sustained, pro- 
ducing effects that should be converted 
to economic factors for their applica- 
tion to the general plant production 
scheme. 

From analyses of this type, includ- 
ing eye accident cost, production losses, 
etc., plant executive orders covering 
the use of eye-protection devices 
may be drafted. The endeavor to 
reduce a cost of this nature should 
receive the assistance of the high- 
est operating officials and should be 
emphasized through orders for their 
initiation. This will aid in coérdinat- 
ing the efforts of the lower line 
division and department heads in 
their individual handling of the 
problem. 

Executive orders of this nature can 
only be applied practically when, 
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through the efforts of the safety depart- 
ment, the devices provided are of a 
design adequately to take care of the 
hazards with the least possible dis- 
comfort to the wearer. The National 
Safety Code for the Protection of the 
Heads and Eyes of Industrial Workers 
has classified protection devices as 
follows: 

(A) Protection for chippers, riveters, 


caulkers, or against trades or jobs having 
a severe impact hazard. 


(B) Protection for scaling, grinding, ete., 
or where the impact is of a lesser nature. 

(C) Protection for exposure to dust and 
wind, or where the severity of impact is 
low and the efficiency of the device is its 
ability to protect the eyes from small 
particles of floating material. 

(D) Protection for babbitting, ete., or 
where there exists an impact hazard of a 
major degree combined with that of a liquid 
in the form of molten metal. 

(E) Protection for handling corrosive 
chemicals, dipping, brush coating, etc. 
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in which elimination of liquid is to be con- 
sidered from the angle of splash and at- 
mospheric saturation. 

(F) Protection for sandblasting in which 


’ a high impact hazard of small particles is 


combined with an atmospheric saturation. 
(G) Protection for exposure to glare, or 
the elimination of both the annoyance 
glare created through the intensity of the 
visible band of the spectrum and the 
absorption of the injurious invisible rays. 
(H) Protection for oxy-acetylene and 
electric welding operations, or those de- 
signed to protect through complete isola- 
tion from the transmission of the intense 
injurious invisible rays, particularly as 
applied to electric welding operations. 


In each of these sub-divisions, based 
on the specific nature of the hazard, a 
particular device of an efficient design 
can and should be applied. The failure 
encountered frequently in the effective 
control of industrial eye accidents is 
due often to the lack of appreciation 
and consideration of factors of this 
nature by those charged with the 
promotion of the work. The result is 
often that objection of a justifiable 
nature applied to the use of the pro- 
tectors by the employes is encoun- 
tered, which, if not met and intelli- 
gently adjusted, invariably leads to a 
breakdown in the plan applied. 
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Upon determination of the efficient 
devices for the hazards involved and 
through the introduction of executive 
orders covering their use, combined 
with the co-operating assistance of 
division and department heads, the 
practical application of eye protection 
may be instituted. 

From consideration of the above 
detailed classification of devices for 
recognized hazards, it is fair to assume 
that the same measure of efficiency 
should be applied in adopting these 
devices to the working force. 


ADEQUATE Protection Devices 


The accompanying chart details a 
few of the most effective sources for the 
distribution and intelligent handling 
of eye-protection devices. Relative to 
each of these sources of supply the 
safety engineer should emphasize the 
necessity for having the goggles 
handled by some one familiar with 
their use. This person should appre- 
ciate what constitutes a fitted goggle 
so that the wearer may, in addition 
to obtaining protection from the eye 
hazard he is compelled to encounter, be 
given the assurance of a feeling of secu- 
rity behind the devices. These factors 
are determined by individual attention 
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on the part of the supply clerk and the 
quality of the material provided to 
take care of the specific condition. 

A cheap spectacle lens in a light 
frame will not offset the impact of a 
flying piece of steel, stone or concrete, 
nor will an injurious ray be absorbed 
through the composition of a common 
sun glass of a varied hue. These are 
elements in themselves that unless 
considered will invariably break down 
the most conscientious efforts in plans 
to reduce eye injuries. 

As indicated by this same chart, 
goggles may be handled as a tool or 
any other device in the plant and 
placed on a control or check basis. 
It is therefore advisable to give them 
the same consideration from the phase 
of upkeep and repair that a tool would 
receive. For isn’t their mission of a 
higher nature in most instances than 
the most expensive tool, when con- 
sideration of their use is measured 
as an economic factor of operation, 
combined invariably with their control 
from a social and monetary loss en- 
tailed through their lack or misuse? 
Therefore, a goggle should be thor- 
oughly sterilized and reconditioned 
before being put in service again. 
One of the most destructive factors 
in the failure of effective eye-protection 
methods is the use of the general 
goggle, hung on a nail in a remote 
section of the shop and used by anyone 
for all purposes. This practice is a 
virulent source of not only an eye 
accident but disease and is comparable 
only to the common drinking cup and 


roller towel long since relegated to the 
scrap heap of unsanitary practices. 

Supplementing the introduction of 
efficient eye-protection devices, bulle- 
tins may be used detailing specific eye 
hazards, rules covering the use of 
goggles and places in the plant or on 
the job where they may be obtained. 

Through the efforts of the safety 
department, in conjunction with its 
plan of publicity, consideration should 
be given to acquainting departments, 
foremen and safety committee men 
with the appreciation of eye hazards 
and methods instituted to offset them. 
Efforts of this nature will invariably 
assist in offsetting at the source minor 
complaints that may be encountered 
through the objections of the individual 
worker, all of which when properly 
handled through subordinates, famil- 
iarized with the important details of 
the problem of industrial eye protec- 
tion, will assist materially in its suc- 
cessful execution. 

Industrial eye protection cannot be 
handled as an inconsequential side 
issue, or a necessary evil to be tolerated 
by industry and anticipation of success- 
ful results obtained, but where its 
importance from a production and 
economic cost factor is recognized and 
efficient application of good manage- 
ment methods applied, it will be a 
most effective force in combining in- 
creased production with definitely 
lowered operating costs. Both ob- 
tained with a monetary expenditure 
and organization effort of a surpris- 
ingly limited volume. 


it 
d 
~ 
d 
of 
ve 
or 
1€ ‘ 
se 
he 
ng 
to 
he 
he 
es 
th 
le 
on 
ve 
be 
yrs 
on 


Guarding Against Infection 


By W. Irvine Cuiark, M.D. 
Norton Company, Worcester, Mass. 


NFECTION is a word used by the 
medical profession to describe the 
implantation in the tissues of the body 
of minute, living, harmful organisms 
known as bacteria in such a way as to 
favor their growth and to permit their 
poisons to injure the tissues. From 
this it will be seen that an infection may 
be a contagious disease, such asinfluenza 
or typhoid fever, or it may be an infec- 
tion caused by one of the pus-forming 
bacteria giving rise to what is com- 
monly known as “blood poison,” the 
correct name of which is septicemia. 
The latter form of infection is the only 
one which will be discussed in this ar- 
ticle. 

The human body presents a protec- 
tive wall of skin which completely 
excludes all bacteria from becoming im- 
planted in the tissues of the body, pro- 
vided this barrier of skin is unbroken. 
The break, however, need only be of 
the most minute size to afford a passage 
for bacteria into the tissues imme- 
diately beneath the skin surface. 
These tissues contain channels through 
which a fluid, known as lymph, cir- 
culates, and because of this it is possible 
for the invading bacteria themselves, or 
the poisons which they produce, to be 
carried to other parts of the body. 


How tue Bopy Ficuts Disease 


When bacteria enter the body they 
multiply with great rapidity and pro- 
duce poisons which have both a local 
and general effect. The local effect of 
these poisons is known as inflammation 
and shows itself by the production of 
heat, redness, swelling and pain at the 
point at which the bacteria are lodged. 


The reaction of the body to this infee- 
tion by the pus-forming bacteria is a 
slowing of the blood current in the im- 
mediate vicinity of the site of infection, 
and a pouring out of white blood cells 
into the affected area. 

The blood contains two types of cell, 
the red blood cell and the white blood 
cell. The white blood cell has for its 
particular function the destruction of 
pus-forming bacteria. This it does by 
absorbing them into its structure and 
there destroying them. The bacteria, 
however, by their poisons (toxins) cause 
the death of many of these white cells, 
and the result of the conflict is a local- 
ized collection of what is called pus, 
which really is a combination of dead 
tissue, bacteria, and dead white blood 
cells in semi-fluid form. As long as the 
inflammation remains near the point of 
entrance of the bacteria the infection is 
said to be localized. Very frequently, 
however, as was stated before, the 
bacteria and toxins are carried by the 
small lymph vessels to other parts of 
the body. The lymph vessels are very 
minute vessels which form a network in 
the tissues beneath the skin, these fine 
vessels being collected into larger 
trunks which pass beneath the skin 
towards groups of glands known as 
lymphatic glands. These lymphatic 
glands act as filters and prevent the 
bacteria from entering into the blood 
stream into which the lymphatics 
finally flow. When the lymphatics are 
involved in the infection, the condition 
commonly known as “ blood poisoning” 
is taking place. In spite of the filter 
action of the lymphatic glands a certain 
amount of toxin is absorbed by the 
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blood, and the body as a whole reacts 
by temperature and other signs, be- 
ginning the symptom complex known 
as fever. 

From the above description it will 
be seen how important it is to prevent 
bacteria from getting a foothold in 
the tissues of the body. Inasmuch as 
it is impossible to prevent the breaking 
of the skin and as this occurs in the 
majority of accidents of any severity, 
the problem is how to prevent the 
bacteria, which are implanted, from 
setting up a definite focus of infection. 
In case of any injury in which the skin 
is broken, the body makes an effort 
to defend itself by pouring out blood 
and lymph which has a tendency to 
wash out any bacteria which are 
introduced into the wound, and, sec- 
ondly, by sending an increased number 
of white blood cells to the injured 
point. These attack any bacteria 
which have been introduced at a very 
early stage. If, however, the bacteria 
which are introduced are of a virulent 
type, the effort of the body is in- 
sufficient. 


GvaARDING AGAINST INFECTION 


The problem of guarding against 
infection such as has just been de- 
scribed may be divided into four parts: 


(1) The problem of how to keep the 
number of pus-forming bac- 
teria on the skin as low as 
possible. 

(2) How to keep the pus-forming 
bacteria from the substances 
with which the worker comes 
in contact. 

(3) How to keep the resisting power 
of the worker at high efficiency. 

(4) When a wound occurs how to 
remove and kill as many 
invading bacteria as possible. 


The best method of keeping the 
number of pus-forming bacteria on the 


skin as low as possible is by the frequent 
use of soap, a scrubbing brush and hot 
water. Surgeons use this method in 
preference to all others as a preliminary 
to operation. It is believed that the 
majority of the bacteria can be removed 
from the hands in this way. There- 
fore, the worker should be urged to 
wash his hands as frequently as 
possible, taking time, plenty of hot 
water and a medium stiff brush. This 
is particularly indicated when the 
substances with which the worker 
comes in contact are known to contain 
pus-forming bacteria. This is fre- 
quently the case on the machines in 
which grease and cutting oils are used. 
Sunlight kills pus-forming bacteria 
with great rapidity. Therefore, open- 
air sports and exposure of the hands to 
the sunshine when it is possible, are 
of some help. 

The factory owes it to its employes 
to keep pus-forming bacteria from the 
substances with which the worker 
comes in contact. This is at times 
very difficult. Cutting oils, as men- 
tioned above, appear to be particularly 
prone to bacterial infection. This is 
also true of animal and vegetable oils 
and greases. The only sure way of 
sterilizing oils and greases is by boiling 
them. It is usually found that infected 
oil has been contaminated by contact 
with some one who has an infection, 
the oil being used over and over again. 
Thus at the author’s factory a man was 
found to have several boils on the arm 
which followed minute abrasions caused 
by steel chips breaking the skin, a 
secondary infection resulting from the 
oil of the man’s machine. A culture 
of this oil showed large quantities of 
pus-forming bacteria. The oil was 
removed from the machine, the ma- 
chine cleaned with caustic soda and 
fresh oil introduced. The man was 
kept from the machine until cured. 
No other man developed infection who 
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used this machine, showing that the 
sterilization had been satisfactory. 
A factory in which large numbers of 
boils appear around the worker’s hands 
and arms should investigate the con- 
dition of its oils, and see whether in- 
fection cannot be immediately stopped 
by proper care. 

In spite of every precaution, pus- 
forming bacteria in small quantities are 
to be found on almost every skin and 
in a number of substances with which 
the worker comes in contact daily in his 
work. If these bacteria are virulent, 
or if the resisting power of the worker 
is low, infection is bound to occur if the 
bacteria gain an entrance into the 
tissues. For this reason it is of con- 
siderable importance that the resisting 
power of the individuals be kept as high 
as possible. There is no formula which 
will produce this happy result. So 
many forces are at work that it is diffi- 
cult to say what gives one man a high 
resisting power and another a low re- 
sisting power. It is, however, a gen- 
eral rule that men who are in good 
physical condition have less chance of 
their wounds becoming infected than 
those who are in poor physical condi- 
tion. Men who have diabetes are par- 
ticularly prone to infection, and any 
man who shows repeated infection 
should have his urine examined to de- 
termine whether or not he has this 
disease. A number of men in every 
factory, while not diabetic, may be in 
what is known as the pre-diabetic stage, 
in which there is a high content of sugar 
in the blood without any actual elimina- 
tion of the sugar in the urine. These 
cases appear to be more prone to infec- 
tion than those with a low blood sugar. 

The most important method of 
guarding against infection when a 
wound occurs is to remove and to kill 
as many of the invading bacteria as 
possible, and to prevent any additional 
bacteria from gaining access to the in- 


jured part. In considering this method 
the element of time is of the utmost 
importance. The longer the period 
which elapses between the time that the 
injury is received and the time that it 
receives proper treatment, the greater 
the chance of infection taking place. 
This is because the bacteria which, at 
first, are only lightly affixed to the 
tissues, in a very short time become 
firmly attached and carried to deeper 
parts by the lymphatics. 

The first principle, therefore, is to 
have the wound treated as soon as pos- 
sible following the injury. The proper 
treatment in a moderately severe 
wound should, however, always be ad- 
ministered by a doctor, and it is wiser 
for the untrained worker to merely stop 
the flow of blood and prevent futher 
contamination of the wound than it is 
for him to attempt to treat the wound 
himself, or to submit to its treatment 
by one of his friends. First aid, there- 
fore, should consist merely in the stop- 
ping of a severe flow of blood and the 
application of a dry sterile dressing to 
the wound with immediate transporta- 
tion to the nearest trained medical 
help. 

In severe injuries infection is guarded 
against by removing all foreign matter 
from the wound. This is done by a 
surgeon, the patient being under an 
anesthetic. First, all tissue which has 
been apparently killed by the force of 
the injury is cut away. This removes 
not only the dead tissue, but also the 
bacteria which are embedded in it, and 
leaves a comparatively clean wound. 
This wound is then cleaned by alcohol, 
ether, benzine and Tr. Iodine. 

In smaller or less severe wounds the 
removal of dead tissue is usually not 
necessary, and the wound is cleaned 
thoroughly, inside and outside, by the 
use of U.S. P. Tr. Iodine, in either full 
or one-half strength. Inasmuch as 
bacteria lie on the skin surrounding 
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the wound, cleaning and sterilization of 
the surface for a considerable distance 
around the wound is always done. 

If the wound is at all severe the in- 
jured part should be put at rest by a 
splint, providing the injury is to one of 
the extremities. 


ANTISEPTICS—WuaAT AND How To UsE 


To the layman the application of the 
antiseptic always appears to be the 
important thing in guarding against an 
infection. To the doctor the removal 
of dead tissue and a thorough cleansing 
of the wound and skin is far more 
important. Of antiseptics there are 
a host in use. Most industrial sur- 
geons now confine themselves to one of 


three. 


(1) Tr. Iodine, which always must be 
preceded by benzine or gasoline and never 
by soap and water. 

(2) Mercurochrome two per cent. Where 
the wound is very painful this antiseptic 
is used. This should also be preceded by 
benzine or gasoline cleansing. 

(8) One of the chlorine substances such 
as Dakin’s Solution or Dichloramin T. 
If Dakin’s Solution or Dichloramin T are 
used, whatever the preceding cleansing, 
alcohol followed by ether should precede 
the application. 

Dakin’s Solution is applied wet directly 
into and over the wound with a medicine 
dropper, or by special rubber tube. Dichlo- 
ramin T is applied by dropper or glass 
spray. No metal should touch either 
Dichloramin T or Dakin’s Solution in 
applying them to the injured part. 


After the wound has been treated 
with an antiseptic the usual method 


followed, except when Dakin’s Solution 
is used, is the application of a dry pad 
of sterile gauze which covers not only 
the wound but the entire area sur- 
rounding the wound. This pad is 
held in place by a gauze bandage which 
need not be sterile. 

If Dakin’s Solution is used the pad is 
saturated with this solution, the pa- 
tient is given a small bottle of it with 
a medicine dropper, and instructed to 
keep the dressing moist between visits 
to the dispensary. As Dakin’s Solu- 
tion is an irritant to the skin, the area 
around the wound is covered with 
sterile vaseline. 

To sum up, clean, healthy workers, 
who receive prompt, efficient, medical 
treatment, within one-half hour of 
the time of their injury, seldom 
develop any infection in the wound. 
In the author’s factory an analysis of 
the last 2500 cases shows infection in 
but one-half of one per cent, and in 
these cases the men had not applied 
for treatment until twenty-four hours 
or more had elapsed from receipt of 
the injury. In no case was there an 
infection when the man had applied 
promptly for treatment and had not 
meddled with his dressing himself. 
One of the large railroads has the same 
record—one-half of one per cent of all 
wounds becoming infected. Six very 
large factories varying in product from 
rubber goods to ship building reported 
a total of only 189 infections in 215,144 
wounds, a most remarkable record of 
the present efficiency in guarding 
against infection. 
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The Prevention of Industrial Poisoning 


By Wim F. Boos, M.D. 
Toxicologist, Boston, Mass. 


HE constant and rapid increase in 

the manufacture of chemicals and 
dyes, since the World War, has brought 
with it many hazards which before 
were comparatively little known in the 
United States. As a result, dangerous 
solvents and reagents and noxious 
products of chemical reaction, with 
which many of the manufacturers are 
not familiar, have caused loss of health 
and life in these industries. Then too, 
new methods of manufacture, which 
are coming into vogue more and more 
in other trades, are also introducing 
new elements of danger to the em- 
ploye. 

The chemical poisons which demand 
our attention are many. With some of 
them we are becoming more familiar, 
but there are still quite a number 
which will have to be studied carefully 
and in detail before we are in a position 
to cope successfully with their danger- 
ous qualities. In this paper I shal! 
touch, in a general way, on certain in- 
dustrial poisons which are widely used, 
and I shall endeavor to suggest some 
of the ways and means to combat 
them. 


Benzo. PoIsoNnING 


One of the commonest substances in 
use in the chemical and rubber trades 
is benzol. For many purposes this is, 
without doubt, the best solvent avail- 
able, but it is so very dangerous to the 
employes who use it, that other, less 
noxious solvents must be found to 
replace it. 

Benzol produces both acute and 
chronic poisoning. The acute cases 


may be so rapid in development that it 


is often too late to save the victim 


when the true nature of the poisoning is 
recognized. In most instances benzol 
enters the system through inhalation; 
but the sense of smell is not a reliable 
guide to the degree of toxicity of a 
given benzol atmosphere because the 
percentage of its vapor, which may be 
dangerous, is so low that the worker 
frequently does not become aware of 
the fact that he is inhaling a toxic 
amount until he shows the signs and 
symptoms of chronic benzol poisoning, 
a condition which is most serious, since 
it leads to invalidism and death. 

The dangerous character of benzol 
has caused a search to be made for sub- 
stitutes, and one of the papers pre- 
sented at the recent congress of the 
National Safety Council dealt quite in 
detail with one of them. It is a mix- 
ture of high-boiling, aromatic hydro- 
carbons containing toluol, the xylols, 
etc. Such a mixture is so slightly 
volatile that, at ordinary tempera- 
tures, the respired air contains only 
minimal amounts, and the compounds 
themselves are comparatively so inocu- 
ous that even when an increased per- 
centage of the solvent is present in the 
air, owing to higher working tempera- 
tures or more violent chemical reaction, 
the danger of poisoning is not great. 
The use of such a solvent entails much 
less loss from evaporation, and is there- 
fore commercially more advantageous 
than the use of benzol. Perhaps this 
feature will recommend it to many 
manufacturers who are still using 
benzol. Its advantages from a safety 
point of view are so decided that it is 
to be hoped that all users of benzol 
will give the new solvent their immedi- 
ate attention. 
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CARBON BIsULPHIDE PoIsONING 


Another solvent, used particularly 
in the rubber trades, which is very 
poisonous, is carbon bisulphide. Ex- 
periments are in progress with possible 
substitutes, among which carbon te- 
trachloride seems to have the prefer- 
ence. This substance is by no means 
non-toxic, but it is so much less poison- 
ous than carbon bisulphide that its 
substitution for the bisulphide will be 
a step forward. 


PoIsONING FROM Nitrous FuMES 


Nitrous fumes, the product of the 
reaction of nitric acid with reducing 
agents, such as metals or organic com- 
pounds, form a great hazard in the 
chemical and dye industries. These 
fumes should be guarded against by 
the installation of efficient exhaust 
systems in all places where nitrating 
or diazotizing is carried out. If a 
worker is gassed or is overcome by the 
fumes, he must be made to inhale di- 
luted ammonia gas immediately. This 
will prevent the very serious conse- 
quences which often occur later in un- 
treated cases, nitrous fume poisoning 
being the most insidious form of in- 
dustrial intoxication known. The ni- 
trous fume hazard requires constant 
watchfulness and careful attention to 
all cases of exposure, because some of 
the seemingly mild cases often result 
fatally if they do not receive the am- 
monia treatment at the start. 


TURPENTINE PoIsoNING 

Turpentine poisoning has become 
more common of late because of the 
methods of spraying paints and var- 
nishes which are coming more and more 
into use in the automobile-body and 
furniture industries. It can be guarded 
against by the use of spraying booths 
provided with efficient exhausts. The 
installation of a general exhaust system 
in the varnish or paint shop is not ad- 


visable, because it creates currents of 
air which tend to disseminate the tur- 
pentine vapors throughout the room. 

Chronic turpentine poisoning is very 
serious in its effect on the kidneys. 
Many employes who fall victim to it, 
recover only very slowly, and some re- 
main chronically disabled. The signs 
and symptoms of the trouble are often, 
moreover, very much like those of 
lead poisoning, and therefore most 
cases of chronic turpentine poisoning go 
unrecognized. But the treatment of 
the turpentine cases is materially dif- 
ferent from that of lead poisoning. It 
is therefore very essential that the two 
kinds of poisoning be carefully differ- 
entiated. 


PoIsoninG FROM Leap Uses 


The spraying of lead paints is also 
very much on the increase, so that there 
is to-day perhaps a greater lead hazard, 
particularly in the automobile-body 
manufacture, than there ever was 
before. 

In the case of lead spraying, too, a 
booth is necessary, and this booth must 
be provided with a downward exhaust, 
to assist the heavy particles of lead 
paint to settle toward the floor. Any 
other kind of exhaust would tend to 
keep the lead paint particles suspended 
in the air, and it is therefore out of 
place. The men who do the spraying 
should wear a gauze mask covering the 
nose and mouth. 

Where booths are in use it is often 
the practice to have an employe scrape 
together the paint which was sprayed 
on the sides of the booth. The work- 
man doing this job is apt to think that 
because he is not spraying, he does not 
need a mask. But the scraping up of 
dried lead paint is the most dangerous 
occupation of the trade. In order to 
reduce the hazard to a minimum, the 
paint should be moistened by a fine 
spray of water, and then be scraped up 
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in the moist state. This, of course, ap- 
plies also to black, gray and white lead 
enamels, such as are sprayed on range 
parts and kitchen utensils. 

Putty makers should wear gauze 
masks if they have to work with dry, 
white lead. But the danger of lead 
inhalation is avoided if the employer 
buys his white lead in hundred-pound 
cans, under oil. 

Although lead is probably not ab- 
sorbed from the unbroken skin of the 
palms, it is nevertheless wiser for putty 
mixers to allow the putty to come in 
contact with their hands as little as 
possible during the mixing process. 
The same caution applies, of course, 
to the employes who putty the auto- 
mobile bodies after the first coat of lead. 

All sanding of lead paint should be 
done wet, and the men who do the 
sandpapering of putty patches or 
paint, should wear gauze masks. The 
sandpapering hazard is greatly re- 
duced if the automobile bodies which 
are to be sandpapered, are placed over 
a grid with a downward exhaust. 

All employes who work in any way 
with lead paint should be compelled 
to wash and scrub their hands, and 
clean their finger nails before they eat 
their luncheon and before they go 
home for the day. The chewing of 
tobacco should be forbidden, because it 
is impossible to prevent lead paint 
from getting on the plug when it is 
handled by a painter during his work. 


CHROME PoIsONING 


Chrome poisoning occurs very fre- 
quently in chemical works where 
chrome compounds are prepared. The 
inhalation of the dust causes ulcera- 
tion of the mucous membrane of the 
nose and at times even perforation of 
the septum. Therefore all employes 
whose work brings them in contact 


with chrome dust must wear gauze 
masks. If, in spite of the mask, they 
feel the itching and burning effect of 
chrome dust on the mucous membrane 
of the nose, they should be made to 
spray the nose promptly with a ten 
per cent solution of “hypo”’ (sodium 
thiosulphate) in an atomizer. Chrome 
solutions spattered on any part of the 
employe’s body should also be neu- 
tralized at once with hypo solution. 
These precautions apply, of course, 
also to the chrome tanning trade. The 
men who take the skins from the 
chrome bath should wash their hands, 
arms and perhaps even their face in 
the hypo solution before they go 
home at night. Since it takes the 
chromic acid some time to penetrate 
the skin, this procedure will effectually 
prevent the occurrence of chrome 


burns or chrome rashes. 


Two Heaps Wiser THAan ONE 


The important point to remember in 
connection with all industrial poisons 
is that prompt neutralization or re- 
moval of the poison amount really to 
prevention, because the bad cases are 
usually simply neglected ones. The 
physician in charge of the plant should 
therefore familiarize himself as much 
as possible with the reagents necessary 
to neutralize the action of any toxic 
substances which the employes handle. 
But it is often a question of several 
heads being wiser than one. If the 
doctor is not familiar with the charac- 
ter of the poison affecting one of the 
employes, he should consult with the 
chemist who can give him the informa- 
tion needed; then the doctor can bring 
about recovery from the injury in an 
intelligent manner. Each one alone is 
unprepared to cope with the problem, 
but working together they attain 
efficiency. 
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Industrial Lighting as a Safety Measure 


By Joun S. Spicer 


Chief, Accident Investigation Section, Department of Labor and Industry, Commonwealth of 
Pennsylvania 


RECENT publication, sent out by 
the Industrial Lighting Com- 
mittee of the National Electric Light 
Association, sets forth the result of a 
survey which was made of 390 indus- 
trial establishments for the purpose of 
ascertaining what conditions existed 
in the average plant with respect to 
lighting facilities. This report states 
that of the 390 establishments sur- 
veyed 56 per cent were found to be 
poorly lighted, 29 per cent fairly 
lighted, and 15 per cent well lighted. 
It is believed that this survey is fairly 
representative of conditions as they 
now exist in industry. It has been 
my privilege to observe conditions in 
hundreds of plants over a period of ten 
years; and from this experience I, too, 
can bear testimony to the fact that my 
observations have revealed an equal 
percentage of plants wherein the 
lighting facilities were inadequate. If 
it can be proved that inadequate 
lighting is responsible for a considerable 
number of the accidents which are 
occurring annually, then surely con- 
sideration of illumination must have a 
large part in any program which is 
undertaken for accident prevention. 
Investigation of accidents and re- 
view of accident statistics seem to 
prove conclusively that there is a 
distinct relation between illumination 
and the occurrence of accidents. 
Some years ago R. E. Simpson, illu- 
minating engineer of the Travelers’ 
Insurance Company, made a study of 
91,000 industrial accidents. This 


study revealed that 10 per cent of those 
accidents were due primarily to in- 
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adequate illumination, and 13.8 per 
cent had, as a contributary cause, the 
lack of proper lighting facilities. Ten 
years later Mr. Simpson made a similar 
investigation and at that time re- 
ported that instead of 23.8 per cent of 
the accidents being traced to inade- 
quate illumination, only 15 per cent 
could be attributed directly or in- 
directly to inadequate or improper 
illumination. During this ten-year 
period enormous strides were made in 
the art of illumination, and it seemed 
proper to consider this reduction in the 
number of accidents, attributed to 
faulty illumination, to be due to the 
direct result of the efforts which were 
put forth by industrial managers to 
improve lighting conditions. Some 
years ago statisticians reported that 
the largest percentage of accidents 
occurred during the winter months and 
during the portions of the day when it 
was necessary to use artificial illu- 
mination, if such illumination were 
available. 

A recent study of over 650,000 
industrial accidents reported to the 
Pennsylvania Department of Labor 
and Industry, for the years 1921 to 
1924 inclusive, shows that 24,000 more 
occurred during the winter months 
than during the so-called summer 
months when there is a relatively 
smaller number of hours of darkness. 
Four hundred more fatal accidents 
occurred during the same period.' The 
months of October, November, Decem- 
ber, January, February and March 
have a relatively larger number of 

1 See Figs. 1, 2. 
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hours of darkness than hours of day- 
light, and it is during these winter 
months that the accident records show 
24,000 more accidents to have occurred. 
While these figures do not represent 
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In other words, the year 1924, insofar 
as the reported industrial accidents of 
Pennsylvania are concerned, shows a 
more uniform monthly average than in 
the year 1918 or earlier. In this 


Neo - 334573 
Meo SUMMER MonTHS 314,758 


Ficure 1.—It is interesting if not significant that many more 
accidents occurred in the winter months than in the summer months. 
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Ficure 2.—Fatal accidents occur more fre- 
quently during the winter months. 


actual accident rates, they can be 
accepted as showing the relative trend 
of industrial accidents, insofar as they 
have been reported by employers in 
the state of Pennsylvania. Over a 


period of ten years there was apparent- 
ly a gradual lowering of the peak of 
accidents during the winter months as 
compared with the summer months. 


latter year there seemed to be a de- 
cided increase in the number of acci- 
dents reported during the winter 
months. It is believed that this 
equalization has been brought about 
by the fact that illumination in indus- 
try has been improving so rapidly 
during the last ten years that con- 
ditions during the winter months under 
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artificial illumination are more equal 
to conditions found during the summer 
months when artificial illumination 
is not necessary. This is purely a 
deduction based on relative factors and 
cannot be stated as an absolute fact. 

Various authorities have from time 
to time made studies in industrial 
establishments of the results which can 
be obtained through the use of proper 
illumination of the right quality and 
intensity. Such tests have shown that 
production can be stimulated, spoilage 
ean be reduced, and the number of 
accidents materially lessened. If in 
the establishment where average con- 
ditions exist a study is made of the 
illumination needed for particular 
kinds of work, and an adequate system 
based on this study is installed, pro- 
duction will be increased 15 per cent 
or more, there will be 25 per cent less 
spoilage of product, and at least 25 per 
cent of the accidents will be eliminated. 
In the last five years I have come in 
contact with such experiments and 
accordingly feel sure that such a state- 
ment is not an exaggeration, but that it 
indicates the possibilities of what can 
be accomplished. For this reason it 
may be authoritatively stated that 
there is a distinct relation between 
illumination and the number of ac- 
cidents which occur, and that if the 
illumination were improved, there 
would be a decrease in the number of 
accidents. 

At the present time there seem to be 
three types of illumination which are 
found in industrial establishments. 
They can be classed as follows: in- 
adequate, improper and adequate 
illumination. 


INADEQUATE ILLUMINATION 


Under the heading, “Inadequate 
Illumination,” there might be grouped 
those plants where no attention has 
been given to the amount of light 


necessary for the work which is to be 
done. As a result the employes are 
unable to discern objects clearly or to 
observe details. The effort which they 
must put forth to see under such con- 
ditions induces eye fatigue with the 
possible result of eye impairment. 
Such conditions not only are prolific 
of accidents, but they produce in 
employes a feeling of discontentment 
with its attendant evils. This is ap- 
parent even under superficial investi- 
gation. Several accidents might be 
cited: In the first case the investigator 
attributed the cause of the accident 
directly to insufficient illumination. 
The report stated that about midnight 
an engine was backing down a track. 
On the adjoining track a locomotive 
crane was working with a grab-shell 
dirt bucket. The crane operator did 
not notice the engine backing down 
the other track and while he was 
swinging the bucket around it crashed 
into the cab of the locomotive. The 
fireman was crushed to death. Both 
the engineer of the engine and the 
operator of the crane stated that the 
accident could have been avoided if 
there had been sufficient light for each 
to see the other. Many cases occur 
from a similar cause, but the fact is 
not recorded by those making the 
investigations. This instance recalls 
another fatal accident case which 
occurred in a railroad yard. A rail- 
road employe was killed by being run 
over by a draft of cars which he had 
not noticed, owing to the meager 
amount of illumination in the railroad 
yard at that time. Another employe, 
a member of a safety committee, made 
a statement that he attributed the 
accident to the cause of insufficient 
illumination and recommended that 
additional lights be installed in that 
yard. The matter was referred to the 
proper authorities, and an inspector 
was sent to make an investigation to 
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determine if additional lights were 
needed. He reported to those in 
authority that in his judgment no 
additional light was required. There 
were some features of the report which 
led the authorities to believe that 
proper consideration had not been 
given by the inspector to the matter, 
and accordingly a further investigation 
was ordered. It developed later that 
the inspector who had been sent out to 
determine if additional lights were 
necessary made his inspection in the 
day time and based his conclusion 
upon his visit to the yard at that time. 
Manifestly it would be impossible to 
determine by an investigation in the 
day time whether additional lights were 
necessary at night. Before the matter 
was finally settled it was decided that 
additional lights were necessary in that 
yard. They were installed and have 
been quite helpful in preventing ac- 
cidents of a similar nature. 

Possibly the best experiment which 
can be used to illustrate the fact that 
inadequate illumination is a hindrance 
to production and safety can be shown 
by the use of the device pictured in 
Figure 3. In this experiment a revolv- 
ing cylinder is used upon which is 
printed various sizes of printed letters. 
As this cylinder is revolved at a uni- 
form rate of speed, light of varying 
intensity is directed upon the cylinder. 
With the lowest intensity of, for ex- 
ample, three foot candles, it is possible 
to read the largest letters, but as the 
intensity is increased the cylinder not 
only seems to revolve more slowly, but 
the smaller letters become more dis- 
tinct. It appears that their visibility 
is in proportion to the rate with which 
the intensity is increased. When 


people first see this experiment they 
believe that the cylinder is slowed 
down by some mechanical device. 
They fail to understand that as the 
intensity of the light is increased their 


quickness of vision is also increased 
and they are able to observe more 
quickly and more minutely anything 
upon which the increased illumination 
is directed. Because they see better 
and more quickly, the cylinder appears 
to slow down in its rotation. This 
experiment will demonstrate conclu- 
sively that production increases with 
increased illumination. Employes are 
able to see moving machinery more 
quickly and to observe moving parts 
with greater distinctness when sufli- 
cient illumination is provided. When 
there is not sufficient illumination, and 
it is necessary for an employe to place 
his hands at points of operation, he may 
misjudge the distance and injury may 
result, detailed observation having 
been impossible. With the proper 
intensity and quality of illumination, 
it is possible to observe details, and an 
accurate estimate can be made of 
distance. 

Inadequate illumination more or less 
directly has a bearing upon the acci- 
dents which are reported under the 
following classified causes: Fall of 
persons; fall of material; running or 
striking against objects; hand labor, 
and machinery. If accidents which 
have been reported under these causes 
are considered, it is apparent how 
essential a factor illumination is in 
eliminating conditions which are fre- 
quently the cause of these classes of 
accidents. 

Under the heading, “Fall of Per- 
sons,” cases are repeatedly reported 
of persons who have been injured by 
stepping into unprotected openings or 
excavations or by stumbling over 
material left in their pathway. In the 
dimly lighted shop these excavations, 
openings, or material cannot be readily 
seen. If the illumination is increased 
to such an extent that all such things 
can be easily seen, the hazard to a 
certain extent is removed. Good 
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housekeeping and safeguarding, how- 
ever, will eliminate it completely. 
Not so long ago a contracting firm was 
pbuilding a bridge over a small stream. 


ness. There is no question but that 
the accident would not have occurred 
in the daylight hours or if artificial 
illumination had been provided. The 


Ficure 3.—Apparatus to show that increased intensity of light speeds up vision. CylinderYis 
revolved and various intensities of light projected upon it. As the intensity of light is increased the 
cylinder appears to slow up in speed and the letters become more distinct. 


They reported a fatal accident which 
occurred to a foreman. The report 
stated that he fell off the bridge and 
was killed. * Investigation revealed the 
fact that this accident occurred at dusk 
on a very dark day. The foreman 
either misjudged distance or was 
unable to see clearly in the semi-dark- 


same condition exists during the con- 
struction period of most buildings. 
In the dimly lighted interior, unless 
special precautions are made to make 
conditions safe, employes may step 
into unprotected openings or upon 
loose boards, or plunge through floor 
openings. The danger is not readily 
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discernible, and they unconsciously 
walk into it. 

Under the heading, “Fall of Mate- 
rial,” the necessity of proper illumi- 
nation might be illustrated in the case 
of a machine shop where heavy castings 
are moved back and forth. It has been 
noted in shops of this kind that in years 
past they were so dimly lighted it was 
difficult to observe material being 
carried overhead or being moved 
around the shop. The employe, not 
being able to see this material readily, 
walked into it or it hit him. In some 
cases he has stood underneath it when 
it was suspended overhead. In the 
latter case, something broke and the 
material fell upon the employe with 
fatal consequences. He unquestion- 
ably was unconscious of its being 
suspended above him. 

In a year’s time in the state of 
Pennsylvania, 15,000 accidents are 
reported under the heading, “Running 
into or Striking against Objects,” or 
“Stepping on Sharp Objects.” In 


the dimly lighted shop or in the dark’ 


corner, we find the upturned nail upon 
which some unsuspecting person steps, 
frequently suffering a fatal consequence. 


Over 2000 of these accidents are due to ~ 


upturned nails. It is reasonable to 
suppose that if these nails were clearly 
seen, many accidents would be avoided. 
In other words good housekeeping is 
usually found in the well-lighted plant. 
Bad housekeeping is the cause of many 
accidents and it is usually not found to 
exist where good illumination prevails. 

More accidents are reported under 
the heading, “Handling Tools or 
Objects,” than under any other cause. 
The relation of proper illumination to 
the prevention of such accidents can 
be best given by a case recently re- 
ported. An employe was handling a 
heavy box in a dimly lighted passage- 
way. He was walking along, and 
owing to the fact that he was carrying 
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the box in front of him, he did not 
observe some loose material which had 
been left in the passageway. This 
caused him to stumble, the box dropped 
on his foot, and he experienced a 
serious injury, which disabled him for 
several weeks. If the passageway 
had been adequately lighted without 
doubt he would have observed the 
material on the floor and would have 
avoided it. Ina similar manner a man 
using a wheelbarrow failed to observe 
an obstruction in his path. The 
wheelbarrow overturned and he was 
injured. Of course, in both these 
cases faulty illumination was indirectly 
the cause of the accident. If good 
housekeeping had prevailed in the first 
place, the accident could not have 
occurred ; but good housekeeping rarely 
exists except where there is adequate 
illumination. However, if sufficient 
light had been provided, even with bad 
housekeeping, the accident would not 
have occurred. 

Machinery accidents most frequent- 
ly occur because employes come in 
contact with moving parts of machin- 
ery. In some cases this contact is 
caused by the employe’s mind not 
being on his work, but in other cases it 
seems apparent that the cause is the 
result of misjudging distance or speed. 
The master mechanic of a large plant 
in the Middle West has been quoted as 
stating that his punch press depart- 
ment was a graveyard until adequate 
illumination was installed. Other evi- 
dence could be submitted which would 
bear testimony to the effect that 
adequate illumination on machine 
work not only lessens the possibility 
of accidents, but greatly increases 
production. It is accordingly recog- 
nized that inadequate illumination not 
only produces accidents, but slows 
up production, causes defective vision, 
and thereby induces an increase in 
labor turnover. 
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IMPROPER ILLUMINATION 


The second phase of illumination, 
which should be considered with re- 
lation to its effect upon accidents, is 
that which can be classed as “‘ Improper 
Illumination.” This includes instal- 
lations where glare exists, where lights 
are improperly placed so that there are 
high lights and deep shadows, and 
where the illumination provided is not 
properly diffused. In establishments 
where such conditions exist, an at- 
tempt has been made to provide 
illumination. However, a lack of 
knowledge or a lack of study of the 
conditions which needed changing has 
resulted only in changing from one bad 
condition to another, which is equally 
or even more injurious. 


GLARE 


Glare can be classed as being as 
great an accident hazard as inadequate 
illumination. If one is unable to see 
on account of an insufficient amount of 
light, he is equally unable to see on 
account of glare which is equivalent to 
too much light. A common instance 
of this is the glare produced by auto- 
mobile lamps which are improperly 
focused. Any person who has traveled 
on the highways at night and has ex- 
perienced the glare from passing auto- 
mobile lights can realize how dangerous 
a condition is caused by glare. The 
driver passing such lights is absolutely 
blinded momentarily, and is rendered 
incapable of seeing anything ahead of 
him. The same condition obtains 
with respect to a turn in the road. If 
there were such a turn immediately 
after the driver had been blinded by 
the glare of passing automobile lights 
it is possible that he would fail to see 
the turn in the road and an accident 
would result. A similar condition can 
be caused in the shop or factory.2. For 


* See Fig. 4. 


instance, an employe was engaged at 
work upon a machine tool. The point 
of operation was illuminated by means 
of a drop light which was suspended a 
short distance above the working part 
of the machine. The general shop 
lighting was very meager. As this 
employe was working it was necessary 
for him to keep his eyes directly upon 
this highly illuminated portion of the 
machine. His eyes accommodated 
themselves to this amount of light and 
as he turned away quickly to go to 
another part of the shop, his eyes could 
not accommodate themselves readily 
to the small amount of light which 
prevailed in the other parts of the shop. 
During the period in which his eyes 
were accommodating themselves to the 
change in light conditions he was 
temporarily blinded, and ran into a 
projecting piece of material which 
seriously injured his eye. Adequate 
illumination in the shop proper not 
only would have given him sufficient 
light upon the working part of his 
machine, but it would also have pre- 
vented the necessity of his eyes accom- 
modating themselves first to a highly 
illuminated portion of work and then 
immediately to the dark interior of the 
shop—an impossibility. Faulty illu- 
mination was most surely the cause 
of this particular accident. Improper- 
ly located lights will create conditions 
which in some cases may produce glare, 
or in other cases produce high lights 
and deep shadows. The latter is 
equivalent to conditions found where 
inadequate lighting exists. If dark 
shadows exist in passageways or around 
machines, there is possibility of acci- 
dents due to stumbling, tripping, or 
falling over material or running against 
articles, which are made difficult of 
discernment by the deep shadows. 
The examples of typical accidents 
which have been cited clearly demon- 


strate that inadequate lighting, and 
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lights improperly placed are the cause 
of a large number of accidents. While 
most of the examples given refer 
particularly to industrial conditions, 
‘the same line of reasoning can be 
applied with respect to accidents on the 
highways, in the homes or elsewhere, 
and for that reason it seems unneces- 
sary to give further consideration to 
the subject. It may not be amiss in 
the concluding portion of this paper 
to call attention to the benefits to be 
derived from illumination of the proper 
intensity and quality and the best 
means of obtaining them. 

Adequate lighting demands that the 
illumination installed shall be of the 
proper intensity and be so diffused that 
glare will not result.* The intensity 

Figs. 5, 6. 


183 


required in any establishment will vary 
with the kind of work being performed 
in the particular place where the 
lighting is desired. Work of a fine, 
detailed nature requires higher in- 
tensity than that required in places 
where hand labor prevails. The in- 
tensity required for safety alone will 
possibly never reach that which is 
required when production is con- 
sidered. It is better, however, to 
conclude that if the amount of illumi- 
nation required for production is 
considered, it will automatically take 
care of the illumination demanded for 
safety. For that reason, if industrial 
executives can be persuaded to con- 
sider illumination from the standpoint 
of production alone, the proper amount 
of illumination required for safety will 


I 
3 


al 


if 


From “ Industrial Lighting” 


Ficure 5.—Drawing, showing foot candles of light which 
can be found in a well constructed factory under daylight 


conditions. 


Many establishments have only two or three foot candles 


when they use artificial illumination. 


Is it any wonder that 


accidents result and production is seriously affected? 
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From “Industrial Lighting" 


Figure 6.—Observe the amount of light outdoors. 

In the shade of a tree where an intensity of 500 foot candles 
exists, it is possible to read without discomfort or eye strain. 
This is due to the excellent diffusion of the light. There 
seems to be no limit to the intensity of artificial illumination 
which can be used, provided it is properly diffused. Without 
diffusion, glare exists and accidents may result. 
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be assured, the exception being only in 
places where employes are not working 
—for instance, in passageways, stair- 
ways, etc. Due consideration must 


Foot-Candle Meter 
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result is that much money is spent 
needlessly and with improper results. 
Very frequently the owner of a mill 
may go to the local electrical contrac- 


From “Industrial Lighting” 


Ficure 7.—The foot candle meter is an instrument by means 
of which the illumination at any point may be quickly deter- 
mined. The scale on the instrument is in foot candles and 


can be readily read. 


Illumination values, ranging from less 


than .5 of a foot candle to over 50 foot candles can be deter- 


mined. 


be given also to the amount of illu- 
mination in these places. 


INSTALLATION OF LIGHTING 
EQuIPpMENT 


Having assumed that good lighting 
equipment is essential not only for 
safety, but also for production, it is 
next in order for any industrial execu- 
tive to inquire how a proper system of 
illumination can be obtained. Ex- 
perience has shown that too frequently 
installations have been made on the 
advice of persons who are not capable 
of giving proper information. The 


tor and state that he desires to have 
an up-to-date lighting equipment in- 
stalled. He may state also that this 
equipment should be placed in depart- 
ments or in certain parts of a work- 
room. electrical contractor, 
anxious to obtain the contract, asks the 
owner or manufacturer for more de- 
tailed information regarding his wishes, 
and makes the installation accord- 
ingly. The results are not what they 
should be. As a matter of fact, en- 
gineering advice of the greatest value 
is available without cost to any em- 
ployer who makes application for it. 
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Such information can always be ob- 
tained by the local contractor from the 
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addition the lamps deteriorate if they 
have been burned for a period beyond 


nationally known lamp manufacturers. their useful life. This might be illus. 
Many instances have been known in _ trated by asimple test.‘ Directly over 
which these lamp manufacturers have an office desk, there was located a light 
sent engineers of no mean ability to unit of the enclosed type. Inside the 
survey the local situation and then give dense opal shade and reflector was , 
DIRTY WORN OUT LAMP cop Lane New Lane 
| \ | | / | REFLECTOR 
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READING- 2.75 F.C. READING -SS F.C. REAOWG - B.0 F<. 


HOW PROPER MAINTENANCE INCREASEO 190 %/o 


Ficure 8.—The importance of maintenance in illumination is illustrated by the example shown 
above where a gain of 190 per cent in the amount of illumination on the working level was obtained 


without any increase in current consumption. 


advice concerning the best kind of 
installation. A high class installation 
will be put in if the expert’s advice is 
followed. 


MAINTENANCE OF EQUIPMENT 


It is important, insofar as safety is 
concerned, not only that adequate 
illumination should be provided, but 
that the installation be maintained at 
its initial efficiency. Lighting equip- 
ment deteriorates very quickly if 
proper supervision and care is not 
given to it. Accumulation of dust or 
grime soon lowers its efficiency, and in 


200-watt lamp which had been in use 
for more than one year. A reading 
was made on the desk of the amount of 
light which was being given by this 
fixture. The reading showed 2.75 foot 
candles. The shade and reflector were 
quite dirty. After they had been 
thoroughly cleaned another reading 
was taken and it was found that the 
illumination had increased to 5.5 foot 
candles. It was noticed then that the 
lamp looked dark. A new 200-watt 
lamp was installed, and it was then 


‘See Figs. 7, 8. 
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found that the reading of the foot- 
candle meter registered 8 foot candles 
on the desk. In other words, by the 
cleaning of the fixture and the sub- 
stitution of a fresh lamp for the worn- 
out one, the illumination on this desk 
was increased from 2.75 foot candles 
to 8 foot candles or 190 per cent with- 
out any increase in the amount of 
current which was being consumed. 
Such an experiment can be carried out 
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in almost any industrial establish- 
ment with like results. 

In conclusion, it can be stated that 
it is impossible to lay too much stress 
upon the fact that adequate illumi- 
nation should be an important factor in 
every accident-prevention campaign, 
and if consideration of it is left out, 
the best results cannot be obtained. 

The following table shows the result 
of both good and poor illumination: 


Increase in Production 
Decrease in Accidents 


Eyesight Protected 
Labor Turnover Reduced 


ile Readily Seen 


Housekeeping 


ss Errors and Mistakes 


e 
IMPROPER Lights and Shadows 


Poor Production 
Accidents 
Impaired Byesight 


bility to Discern Objects 


Slow up in Production 


ired Eye Efficiency 


Accidents 
INADEFOUATE ILLUMINATI: Fatigue — 
Defective Vision 
Housekeeping 
labor Tornover 
econtentnment 
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Industrial Safety 
Education of the Worker—Fundamentals Upon Which to Work 


By M. E. 


DANFORD 


Works Manager, The American Rolling Mill Company, Middletown, Ohio 


VERY good friend of mine was 

discussing with me a few days ago 
his mental processes when approaching 
any serious problem. As we are all 
pretty much alike I was deeply inter- 
ested in determining how his procedure 
lined up with my own. He first read 
the problem, and arrived at a full 
understanding of its meaning. His 
solution comprised two steps: (1) 
What he wanted to do. (2) How to do 
it. It sounds simple, but as I cogitated 
upon the matter, I realized that in its 
simplicity lies its danger. How often 
do we spend time and effort in deter- 
mining how to do something before 
we decide definitely just what we want 
to do? 

This safety problem, to my mind, is 
a very complex, simple thing. If at- 
tacked logically and with reasonable 
caution, it is susceptible of very 
satisfactory solution. If the primary 
steps are disregarded and overlooked, 
only disaster and disappointment will 
result and the subject rather than the 
methods employed will receive the 
censure. 

On the entrance to a Mid-West high 
school is this sentence: “The founda- 
tion of education is the desire to learn.” 
I might paraphrase this sentence to 
apply specifically to the safety problem 
and say, “The foundation of safety 
in industry is the desire of management 
and men to be safe.” Our problem then 
falls naturally into two parts, viz.: 
Selling the management and selling 
the men. I will consider these two 
fundamental divisions in their order 
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because this order of sequence is the 
one which must obtain or no results 
will follow. 


SELLING THE MANAGEMENT 


The management of a company is 
composed of human beings to whom 
physical suffering and pain is a keen 
reality. So often we do not think of 
the company in this sense and thus lose 
a very potent argument. The men 
comprising the board of directors and 
the general management are fully 
alive to everything affecting the finan- 
cial and commercial success of their 
undertaking and to-day men of affairs 
realize that safety in industry means 
not only a satisfaction for lives saved 
and suffering alleviated, but it also 
pays juicy dividends in hard cash 
which can easily be shown to any 
doubter by scores of examples. Any 
management, therefore, which does 
not avail itself of the returns from 
safety is as lax as if it threw all its 
scrap over the dump, instead of care- 
fully salvaging and preparing it for 
financial profit. 

The first step toward the realization 
of the ideal of a safe plant must be for 
the company to exhibit a sincere belief 
in safety as a means of saving human 
life; reducing suffering from accidents; 
preserving the physical strength and 
skill of employes; reducing lost time 
with consequent loss of production and 
earnings; improving the standing of 
the company as a progressive, safe 
employer; and finally of increasing 
the profits for the stockholders. And 
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INDUSTRIAL SAFETY 


let me say at this point that only a 
sincere belief on the part of the manage- 
ment in the advantages of safety will 
accomplish the desired result. In- 
sincerity will be detected. Employes 
have a very keen appreciation of their 
employer and they can detect mockery 
or sham very quickly. They will not 
be fooled by a pretense on the part of 
the boss that he is interested in safety 
unless he shows by example and pre- 
cept that he is in earnest. 

The employer should make clear 
that he desires the co-operation and 
assistance of every employe in a mutual 
desire for safer working conditions, 
less accidents, less lost time, less cost. 
He must put the same energy into 
a campaign .against accidents that 
he would into an endeavor to increase 
the tonnage or reduce the unit cost: 
It is absolutely essential that a proper 
financial program be determined and 
that it be adhered to with fidelity. 
Safety cannot be taught by spurts— 
it must be absorbed daily like nourish- 
ment. Periods of fast interspersed 
with days of plenty are not conducive 
to a strong body nor a _ successful 
organization. Periodical checkups on 
the safety equipment of the plant and 
machinery are essential as evidences 
to the men of the interest of the 
management—a fact which must never 
be allowed to lag. 

Perhaps some may think I have 
stressed unduly the responsibility of 
the management. Experience has 
shown that when a successful manage- 
ment leads, the men are usually willing 
to follow. It is for this reason I have 
mentioned first the responsibility of the 
company. 


SELLING THE MEN 


The safety education of the men can 
be carried on by a multitude of proc- 
esses. Once convinced of the attitude 
of the management, they are usually 
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eager to follow and assist. The organ- 
ization should always be reminded of 
the reasons why the company is inter- 
ested in safety. The employer should 
emphasize the humanitarian side of 
the question and he should also point 
out that the industrial world in general 
is preaching and practicing safety to 
such an extent that dangerous plants 
are very liable to be discriminated 
against by careful workmen in search 
of employment. In times of stress 
this may be serious because men soon 
learn to know about an unsafe plant. 
The fact that lessened accidents save 
money for the employer should also 
be frankly stated. It does no harm 
to tell the organization how much they 
have saved in this manner, but rather 
spurs them to greater effort. I know 
a plant where a year’s safety campaign 
saved enough to build a local hospital 
and every man in the organization 
knows it and is proud of it. They tell 
visitors that they saved the company 
the price of the building. That cer- 
tainly does no harm to the relations 
of men and management, nor does it 
lessen the prestige of the company with 
its men. 

Departmental or group safety com- 
mittees should be organized and the 
competitive spirit between depart- 
ments aroused. An active safety 
committee will work strenuously to 
have a better record than its neighbor, 
and once aroused the men learn how 
to put the doctrine across. Vigorous 
and pointed safety bulletins should 
be liberally posted and frequently 
changed. Plant cartoonists will find 
here an admirable field in which to 
work and the fact that cartoons and 
bulletins are home-made and cite home 
events will increase their punch. 

A sympathetic doctor and nurse will 
work wonders in persuading men to 
come to the hospital for first aid—and 
first aid prevents infection. Money 
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spent for the right sort of medical 
attention is a wise investment in this 
day of industrial progress. 

The feeling of interdependence of 
employes for their united safety pro- 
tection should be encouraged. A tall 
strapping workman once said to me, 
when asked how their plant ran forty- 
five days without an accident: “We 
watch ourselves and the other fellow 
all the time.” This feeling can be 
cultivated to the point that the care- 
less are admonished; the forgetful are 
reminded of their failure to remember; 
and potential accidents averted. 

Think safety. In no other manner 
can a plant become a safe plant save 
by its members constantly thinking 
and acting “Safety.”” The lapses are 
marked by accidents. Carelessness is 
rewarded by suffering and lost time. 
Make a game of it. Men can be in- 


duced to put as much interest into 
a safety contest as a group of school 
boys will put into a ball game—with 
this difference: the men, having a 
definite goal of high value to attain, 
are the more grimly eager to win the 


point. 


And so by proper leadership, 


190 Tue ANNALS OF THE AMERICAN ACADEMY 


thoroughly sold on the advantages 
to company and men of a comprehen. 
sive safety program, a normal gro 
of workingmen may be thoughtfully 
led from a condition of wrecklessness 
with human life and limb—their ow 
by the way—to a position of enviable 
security from accidents and thei 
blighting results, loss of wages, suffer. 
ing, and deprivation in the home, 
permanent bodily impairment, or 
death. The rewards of safety are 
desirable, the end to be attained’ so 
thoroughly agreeable to all parties, 
the returns to management and men 
so prodigious that it is difficult to see 
why any should hold back. Happily 
the safety idea has inoculated the 
nation and the knowledge of its happy 
rewards are spreading so rapidly that 
it will not be long until industry i 
even the most backward community 
will be calling its safety meetings as 
regularly as it now calls its foremen’s 
meetings. Let us do all we can to 
bring that day nearer and thus lessen 
the flood of human suffering which 
follows the unsafe organization, no 
matter where it may be. 
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Putting Safety Across to the Worker 


By Carat B. Coxe 
Associate Editor, The Atlantie Seal, Atlantic Refining Company 


HERE is a fascination about the 

study and application of Safety 
First principles—a fascination, because 
it concerns directly the saving of life 
and limb; because it thereby appeals 
to men’s better natures, and because 
there is a corresponding satisfaction 
in noting the results of the efforts 
expended. 

The conflicting methods and experi- 
ments employed in this movement in 
the past are well illustrated by the story 
of the two clergymen whose congrega- 
tions had long been at bitter ritualistic 
warfare. One day these clergymen 
met on friendly terms, and the first 
one said to his fellow worker, “ Brother, 
let us forget our differences; we are in 
the same work for the same end, so 
let us bury the hatchet. You worship 
in your way, and I'll worship in God’s.” 
The time when such an attitude with 
regard to human safety was prevalent 
has happily passed. 

Accident prevention, or as we now 
call it through lack of a better slogan, 
“Safety First,’ has reached the third 
stage of its existence. A subject of 
ridicule and sarcasm in the beginning, 
it quickly became a source of argument 
and bitter discussion. It is now an 
accepted power and an integral factor 
in every successful industrial organiza- 
tion. The reason for this is threefold: 
first, because of the keen desire on 
the part of management to insure 
safety to all employes; second, because 
of the extensive invention of mechanical 
devices installed to protect the work- 
man; and third, because of the success- 
ful utilization of these devices by the 
employe. However, experience has 
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taught that it is not enough to merely 
provide safety devices. They are all 
right so far as mechanical protection is 
concerned, but they do not guard the 
workman against the unusual, the 
unexpected risk which he himself or a 
careless co-worker may originate—and 
these risks are by far in the majority. 

In most of the big industrial concerns 
certain rules and regulations are set 
forth, and if these rules and regulations 
were always carefully followed, acci- 
dents would be few. But human res- 
olutions and purposes are frail things 
at best, and while the average workman 
is normally careful, there often comes a 
time when a little lapse, inattention to 
the duty at hand, a sudden swerving 
of thought for a single second—and the 
accident has happened. 

A careful survey of available sta- 
tistics shows that approximately sev- 
enty-five per cent of all accidents are 
preventable, but that of this number 
only about twenty or twenty-five per 
cent can be prevented by mechanical 
safeguards. The balance are accidents 
that can only be prevented and elim- 
inated by safety education of the 
workmen. When the workmen in any 
industrial plant have absorbed and 
assimilated the idea of safety, then, 
and then only, has the safety goal of 
that plant been reached. 


Wuat THE PLant MaGazine Can Do 


How is this safety education to be 
obtained? Is there a better medium 
than the plant magazine? How can 
it best be used in putting safety across 
to the workers? Are the returns suffi- 
ciently large to justify the expenditure 
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of the vast amounts annually made 
through this channel? 

Pertinent questions, indeed, and 
hard to answer either accurately or 
satisfactorily, since the influence of the 
plant publication is subtle, and cannot 
be measured in dollars and cents. The 
income on this investment cannot be 
reduced to liquid assets, but who 
doubts that it exists? The statistical 
shark can figure exactly the per cent of 
reduction on accidents, but who can 
estimate the countless thousands saved 
each year—saved from physical suffer- 
ing and financial loss—by reason of 
their having been taught the habits of 
safety! 

Wilful carelessness is a rare occur- 
rence among the average workmen, but 
recklessness and thoughtlessness are 
ever present, so it is necessary to plant 
the sign posts of safety all along the 
way to remind them of important 
precautions which they might other- 
wise forget, and to prevent them from 
wandering from the straight paths of 
safe workmanship into the slippery 
detours of negligence and unsafe prac- 
tices. 

Just here is where the plant publica- 
tion can get in some excellent work, by 
discussing dangerous practices, pointing 
out the value and necessity of watching 
out for the other man’s well being, and 
instilling a spirit of emulation through 
the non-accident record of a fellow 
worker—instilling a pride in living, 
rather than a fear of being maimed 
or killed. Without doubt the plant 
or company paper is one of the best 
vehicles by which this message may be 
carried, and it is the job of every plant 
editor at the present time to figure out 
the means by which this can be ac- 
complished most effectively in his own 
organization. 

Many plant editors run out a special 
safety edition at regular intervals— 
yearly or semi-yearly—and feel that 


the benefit derived from it more than 
compensates for the extra effort and 
work entailed in its compilation. Ip 
our plant—The Atlantic Refining Com- 
pany—we have never issued a special 
safety number; its value is still de 
batable with us, and we are rather 
inclined to believe that safety presented 
regularly throughout the year is more 
effective than a special safety edition, 
So we devote a part of each issue to 
safety material, keeping before the 
men continuously, in the most interest- 
ing and arresting way possible, the 
theme of protecting themselves and 
others. As an instance, a canvass of 
the plant one day revealed the fact that 
in the company’s employ were nine 
men whose length of service aggregated 
410 years, and that during this four 
centuries of work, none of them had 
ever had a lost-time accident. Here 
was a wonderful record! An almost 
unbelievable record which should 
prove not only interesting to every 
other employe, but also be means of 
stimulating others to strive for a 
similar record. The oldest in point of 
service had fifty years to his credit, and 
the youngest forty-eight. Photographs 
of these men, together with a brief 
history of their work and record, was 
used in the plant paper with gratifying 
results, and many highly complimen- 
tary letters on that double page of 
honorable veterans were received. Of 
vitally more importance, however, 
were the comments from workmen 
throughout the plant who desired to 
be reckoned among the “safe men.” 
Although it may not be possible to 
show definitely just how much 
results from the efforts of the plant 
magazine, it is evident that the 
safety movement is growing and being 
strengthened all over the land every 
day, and that men are taking more 
pride in their non-accident record as 
the days go by. And it is only fair to 
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assume that the plant publication is 
responsible for at least a part of the 
interest manifested. 

The publicity of the account of 
accidents will never stop accidents, any 
more than the publicity of the account 
of crime will prevent theft or murder. 
It is necessary to educate and elevate 


the morale of the men to want a safety-. 


frst record, and that will create a 
girit that will make for careful effi- 
ciency. 

A young man in one of the large in- 
dustrial plants in Philadelphia had the 
end of his finger torn off in an accident 
the other day. The department of 
which he was a member had been 
striving for a 100 per cent no-lost-time 
record for that month, and up to the 
day of his injury its record was perfect. 
Although his accident was mighty 
painful, and after the doctor dressed 
ithe was advised to go home and re- 
main there for a few days, this young 
man was so anxious to keep that 100 
per cent record perfect that he refused 
to leave, even for the balance of the 
day, and insisted on going on with his 
work. The morale of his department 
did it. 


Datvinec THE Sarery Messace Home 


There are many ways by which the 
ufety message may be put across to 
the workers so effectively that it must 
beabsorbed. In our own plant maga- 
de we are runing at the present time 

series of safety cartoons illustrating a 
merick with a missing last line. For 

best last line completing the limer- 
ick turned in by an employe, a prize of 
acrisp dollar bill is awarded. Every 
month the answers to the limerick run 
into the hundreds, showing that the 
men not only read that safety message 
but are sufficiently interested to enter 
into competition concerning it. 

In these limericks only the ordinary, 
every-day hazard which the careless 
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or thoughtless workman meets in his 
daily occupation is stressed, and the 
cartoon which illustrates the limerick 
is so cleverly drawn that even the most 
stupid person cannot miss the point. 

Experience shows that better results 
are obtained when a man’s sense of 
humor is appealed to than if he is 
confronted with the grewsome and 
horrible effects of fatal accidents. In 
the former instance he chuckles over 
the discomfiture portrayed in the car- 
toon, shows it gleefully to his friends 
and congratulates himself that he is 
not such a chump. In the latter case, 
he is apt to give one swift glance at 
the horror so vividly brought to his - 
attention, and hurriedly turn the page. 
Occasionally it may be necessary to 
drive home more forcefully the ghastly 
results of a few seconds of carelessness, 
but for steady diet the humorous, 
understandable cartoon conveys the 
lesson perfectly, and is an effective 
method of putting the message across 
to the worker. 

Every intelligent man in the indus- 
trial field to-day realizes that it is the 
careless worker who always pays—in 
suffering, financial loss and home worry. 
He sees a workman beside him injured, 
through carelessness, perhaps, and he 
realizes that his neighbor took a chance, 
and lost. But the human family is 
optimistic. Realizing fully that care- 
lessness and negligence and indifference 
cause accidents, most men are so 
optimistic as to believe that while it 
happened to the other fellow it won’t 
happen to them. There can be no 
let-up, therefore, in education to secure 
respect for the rules of safety through 
regular presentation of safety publicity. 

The plant publication has‘ still 
another advantage in putting the mes- 
sage across to the workers—# reaches 
the home folks—and the influence of 
the home circle is tremendous. The 
plant editor should find out what the 
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of the vast amounts annually made 
through this channel? 

Pertinent questions, indeed, and 
hard to answer either accurately or 
satisfactorily, since the influence of the 
plant publication is subtle, and cannot 
be measured in dollars and cents. The 
income on this investment cannot be 
reduced to liquid assets, but who 
doubts that it exists? The statistical 
shark can figure exactly the per cent of 
reduction on accidents, but who can 
estimate the countless thousands saved 
each year—saved from physical suffer- 
ing and financial loss—by reason of 
their having been taught the habits of 
safety! 

Wilful carelessness is a rare occur- 
rence among the average workmen, but 
recklessness and thoughtlessness are 
ever present, so it is necessary to plant 
the sign posts of safety all along the 
way to remind them of important 
precautions which they might other- 
wise forget, and to prevent them from 
wandering from the straight paths of 
safe workmanship into the slippery 
detours of negligence and unsafe prac- 
tices. 

Just here is where the plant publica- 
tion can get in some excellent work, by 
discussing dangerous practices, pointing 
out the value and necessity of watching 
out for the other man’s well being, and 
instilling a spirit of emulation through 
the non-accident record of a fellow 
worker—instilling a pride in living, 
rather than a fear of being maimed 
or killed. Without doubt the plant 
or company paper is one of the best 
vehicles by which this message may be 
carried, and it is the job of every plant 
editor at the present time to figure out 
the means by which this can be ac- 
complished most effectively in his own 
organization. 

Many plant editors run out a special 
safety edition at regular intervals— 
yearly or semi-yearly—and feel that 


the benefit derived from it more than 
compensates for the extra effort and 
work entailed in its compilation. Ip 
our plant—The Atlantic Refining Com. 
pany—we have never issued a special 
safety number; its value is still de 
batable with us, and we are rather 
inclined to believe that safety presented 
regularly throughout the year is more 
effective than a special safety edition, 
So we devote a part of each issue to 
safety material, keeping before the 
men continuously, in the most interest- 
ing and arresting way possible, the 
theme of protecting themselves and 
others. As an instance, a canvass of 
the plant one day revealed the fact that 
in the company’s employ were nine 
men whose length of service aggregated 
410 years, and that during this four 
centuries of work, none of them had 
ever had a lost-time accident. Here 
was a wonderful record! An almost 
unbelievable record which should 
prove not only interesting to every 
other employe, but also be means of 
stimulating others to strive for a 
similar record. The oldest in point of 
service had fifty years to his credit, and 
the youngest forty-eight. Photographs 
of these men, together with a brief 
history of their work and record, was 
used in the plant paper with gratifying 
results, and many highly complimen- 
tary letters on that double page of 
honorable veterans were received. Of 
vitally more importance, however, 
were the comments from workmen 
throughout the plant who desired to 
be reckoned among the “safe men.” 
Although it may not be possible to 
show definitely just how much good 
results from the efforts of the plant 
magazine, it is evident that the 
safety movement is growing and being 
strengthened all over the land every 
day, and that men are taking more 
pride in their non-accident record as 
the days go by. And it is only fair to 
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assume that the plant publication is 
responsible for at least a part of the 
interest manifested. 

The publicity of the account of 
accidents will never stop accidents, any 
more than the publicity of the account 


of crime will prevent theft or murder. | 
It is necessary to educate and elevate 
the morale of the men to want a safety- | 


first record, and that will create a 
girit that will make for careful effi-' 
ciency. 

A young man in one of the large in- 
dustrial plants in Philadelphia had the 
end of his finger torn off in an accident 
the other day. The department of 
which he was a member had been 
striving for a 100 per cent no-lost-time 
record for that month, and up to the 
day of his injury its record was perfect. 
Although his accident was mighty 
painful, and after the doctor dressed 
it he was advised to go home and re- 
main there for a few days, this young 
man was so anxious to keep that 100 
per cent record perfect that he refused 
to leave, even for the balance of the 
day, and insisted on going on with his 
york. The morale of his department 
did it. 


Darvine THE Sarety Messace Home 


There are many ways by which the 
safety message may be put across to 
the workers so effectively that it must 
beabsorbed. In our own plant maga- 
tine we are runing at the present time 
aseries of safety cartoons illustrating a 
limerick with a missing last line. For 
the best last line completing the limer- 
ick turned in by an employe, a prize of 
acrisp dollar bill is awarded. Every 
month the answers to the limerick run 
into the hundreds, showing that the 
men not only read that safety message 
but are sufficiently interested to enter 
into competition concerning it. 

In these limericks only the ordinary, 
every-day hazard which the careless 
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or thoughtless workman meets in his 
daily occupation is stressed, and the 
cartoon which illustrates the limerick 
is so cleverly drawn that even the most 
stupid person cannot miss the point. 

Experience shows that better results 
are obtained when a man’s sense of 
humor is appealed to than if he is 
confronted with the grewsome and 
horrible effects of fatal accidents. In 
the former instance he chuckles over 
the discomfiture portrayed in the car- 
toon, shows it gleefully to his friends 
and congratulates himself that he is 
not such a chump. In the latter case, 
he is apt to give one swift glance at 
the horror so vividly brought to his - 
attention, and hurriedly turn the page. 
Occasionally it may be necessary to 
drive home more forcefully the ghastly 
results of a few seconds of carelessness, 
but for steady diet the humorous, 
understandable cartoon conveys the 
lesson perfectly, and is an effective 
method of putting the message across 
to the worker. 

Every intelligent man in the indus- 
trial field to-day realizes that it is the 
careless worker who always pays—in 
suffering, financial loss and home worry. 
He sees a workman beside him injured, 
through carelessness, perhaps, and he 
realizes that his neighbor took a chance, 
and lost. But the human family is 
optimistic. Realizing fully that care- 
lessness and negligence and indifference 
cause accidents, most men are so 
optimistic as to believe that while it 
happened to the other fellow it won’t 
happen to them. There can be no 
let-up, therefore, in education to secure 
respect for the rules of safety through 
regular presentation of safety publicity. 

The plant publication has still 
another advantage in putting the mes- 
sage across to the workers—i reaches 
the home folks—and the influence of 
the home circle is tremendous. The 
plant editor should find out what the 
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Safety First Limerick Contest 


7 You HELP ME 
1 START AFIRE 


7 \MBUSY~ © 


KEROSENE 


Cornelius John Henry DeBurk 
Was careful and safe while at work 
But when he was through 

He forgot all he knew 


And all codes of “Safety” did shirk. 


home folks like, how they like it, and 
then give it to them. He should put 
his safety message across so forcefully 
and so diplomatically that they cannot 
help absorbing it, and they, from their 
end of the line, will see that their hus- 


bands and brothers and friends accept 
the message. The plant editor who 
wants to get his message across to the 
workers must not preach—even the 
home folks resent that air of paternal- 
ism assumed by many editors. He 
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Safety First Limerick Contest 


A grouchy guy, Isaac Maloney 

Said “Safety First—Bah!—that’s bologney!” 
*Til he once looped the loop 
When he stepped on a hoop 


’Tis “Ikee” Not “Safetee” That’s Phoney. 


must not nag—no one likes to be nagged 
at, and suspicion and skepticism are 
wfortunately to be found in the minds 
of many employes in the industrial 
world. He must not threaten—results 
obtained by threats are always neg- 
ligible at best. He must spend a little 
lime studying the men, their home 


conditions and interests, and through 
that medium get his safety message to 
them so convincingly that the men will 
want to work safe, and point with pride 
to their own record or the record of 
their department, when the home folks 
read about it. He must make his 
readers realize that the deliberations 
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and suggestions of the safety committee 
are not an abridgment of the rights of 
an employe, but are intended for his 
protection and well-being. 

The plant editor must not make the 
mistake of turning a plant publication 
into a safety magazine; he must make 
his magazine interesting with readable 
articles, jokes, pictures, anecdotes about 
the men in the plant, and whatever 
of company policy is feasible. Sand- 
wiched between other delectable bits 
may appear his safety material, so 
cleverly blended and harmonized that 
no startling effect is noticeable. 


The safety message cannot be cram. 
med down men’s throats; nothing 
can be accomplished by strict rule 
and threats and punishments. Me 
must be made to want to work safe 
and only by constant, diplomatic and 
intelligent teaching can this desire le 
created. 

When the plant publication has 
succeeded in creating this desire, it 
has made long strides in the direction 
of non-accident workmanship, and cap 
rightfully claim the honor of helping 
in the great task of “putting safety 
across to the workers.” 
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The Foreman’s Responsibility for Accidents 


By Marruew Lunp 
Furniture Mutual Insurance Company, Grand Rapids, Mich. 


Way Is a Foreman? 


EN industry was in itsinfancy, 
master and helper constituted an 
establishment. As the helper acquired 
some of the master’s knowledge, but 
more of his skill, the helper or appren- 
tice became a craftsman, and as new 
helpers were added the original helper 
became the first man, later named 
“foreman.” The foreman represented 
the master when he was absent, and was 
in every respect considered as his equal 
in skill, but not quite his equal in 
knowledge or education. 

The writer learned his trade under 
one of the oldest Guild Rules, and one 
of his fondest recollections is the obliga- 
tion he assumed when he became a 
craftsman. Translated it says: “I 
promise to so instruct the apprentices 
who work with me that they shall be 
better workmen than myself.” This is 
followed by the assurance that, as they 
are better men, they will never work 
for less wages; but as it is customary to 
test one’s ability, the craftsman must 
set out to foreign lands, and find out 
how little he knows. 

Thus it will be observed that, even 
in the remote Middle Ages, the fore- 
man had his responsibility outlined. 
While his duty was at that time 
patriarchal, it governed the welfare 
and morals of all under his care. 
Every guild had its ownritual and ethics, 
which translated into 20th century 
language means as scientific manage- 
ment as was known at that period. 
Instruction under these rules was very 
specific and an apprentice who broke 
any of the rules was first punished, 
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next told what dire results would hap- 
pen to the craft if such habit were per- 
mitted. This pride in the craft was a 
constant spur to every craftsman to 
glorify his master’s achievements by 
his individual effort and intelligence. 


Wauat Is tue Mopern Foreman’s 
Jos? 


Is he to be a white collar man or a 
man among men (the first man), cir- 
culating among his force, giving an 
admonition here, a helping hand 
there, a nod of approval to one; or 
perhaps take a hand at adjusting a 
rebellious machine; never playing fa- 
vorites, but insisting on strict enforce- 
ment of all rules which include safe 
practices. Should he be responsible 
for the selections of his men on the 
staff, or have them forced upon him by 
a perhaps well meaning but little know- 
ing employment manager? Should he 
be burdened with stock movements 
or cost keeping? The answer should 
be “no” to the last duties, but “yes” 
to hiring his requirements. 

The modern complex of industry 
includes all of the elements required by 
the foreman of ancient times. In addi- 
tion he must travel in foreign countries; 
that is, he must study into the myster- 
ies of men’s minds, as well as the de- 
velopment of the industry in which he 
serves. This knowledge is much easier 
to acquire to-day than it was fifty 
years ago. At that time the craftsman 
put his tools on his back, took a staff in 
his hand and hoofed to a far-off land, 
where he did not understand the 
language spoken. To-day the modern 
trade journal furnishes the journey. 
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Dr. Jacobus, in a recent address, 
made this statement: 


The great frontiers of civilization to-day 
are the boundaries between knowledge and 
ignorance, and upon the skill and persever- 
ance of the pathfinders into the unknown, 
depends the well-being of mankind. 


This page out of my fifty-year book 
of experience fully convinces me that 
the foreman is the most important fac- 
tor in our efforts to promote safety and 
avoid accidents. 

The old saying, “As the master leads, 
the men will follow,” holds good to-day. 
My ideal foreman should be a man of 
mature years, who preferably has 
learned his craft in the same line of 
work, is a master craftsman with a well- 
governed temper, and has also the 
quality for human sympathy with the 
men under his charge. But his princi- 
pal requirement should be love for his 
work, Given such a man, his influence 
will permeate the entire force and his 
craftsmanship, demonstrated to his 
men, will invariably insure production 
of a high standard, devoid of accidents 
to men or materials. 

To what extent should a foreman 
educate his men in safety? If he will 
select his men with an eye singled for 
an alert mind, a few well chosen 
demonstrations will suffice, but a con- 
stant touch must be maintained with 
every individual consciousness. There- 
fore, no stereotyped rules will be advisa- 
ble or adequate. Here the first-named 
qualifications come into action. Pa- 
tience may wait long for its reward. 
This reward should be an assurance 
that the man will love his work and 
endeavor to master his problems. 

The position of a foreman is one 
hard to fill and not the easy berth which 
a great many think it to be. Many 
foremen wish they had never accepted 
the job, there is so much work to do, 
and a turmoil of criticism and strife is 
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ever present. Superintendents clamor 
for production and men respond re. 
luctantly to the increased demand, 


Where such a condition prevails, fore. | 


men become surly, violent or taciturn, 
get an “I don’t care,” “I have done my 
best” spirit. The outcome of such a 
condition will be careless, faulty work, 
neglected machinery, chaos will ensue, 
accidents will increase, and ultimately 
the foreman will be removed. Perhaps 
it was not his fault entirely, but—he is 
the first man. ‘ 


How One OrGANIZATION FUNcrTIons 


I am happy to state that I fill a 
unique position and am employed by a 
unique group of manufacturers, fifty- 
eight, to be exact—the Furniture 
Manufacturers’ Association of Grand 
Rapids, Michigan. 

Here are employed an average of 
twelve thousand men in the making of 
furniture. It is called manufacturing, 
but it is really building, as there is an 
individual consciousness used in the 
choice of every stick of wood, from the 
drykiln through its entire progress to 
the finishing room. Here you may see 
a man lifting a block from a truck, 
viewing it from all angles to observe 
its grain or figure, before he starts to 
cut its shape. These men are zealous 
of the product of their employers and 
proud of the achievements of the plant 
in which they are working. 

Here you may see the craftsman 
with the well-worn hammer handle, 
(described by Forrest Crissy) working 
beside his grandson, lovingly showing 
him how; or the artist, who decorates 
with so much care the high priced suite 
for some wealthy home. Here, also, 
you find the swift running machinery 
with spindle speeds up to 12,000 r. p.m., 
where a man may lose a finger without 
knowing how it happened, if he forgets 
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Here you may see owners, superin- 
tendents and foremen raised from the 
ranks, all imbued with their pride in 
craft and the desire to make more 
beautiful furniture. Here every fore- 
man automatically assumes responsi- 
bility for the safety and comfort of his 
men, and co-operation from -naster 
down to common laborer is assured to 
the safety movement. 

However, with all of this splendid 
spirit, a constant check is kept on every 
department in all of the plants and 
every scratch, sliver or cut is marked 
on a perpetual chart as an accident. 
This chart, in addition to the accident 
records, shows the physical safe condi- 
_ tion of every department in every plant. 
This chart, a copy of which is illus- 
trated, is eagerly scanned by foremen as 
well as by owners and superintendents 
for percentages of gain in physical safe 
condition and loss in the accident 
column. It should be stated that all 
plants are appraised by one man, hence 


if one is wrong, all are wrong. My 
records of investigations show that a 
heavy burden of responsibility falls on 
the foreman. When an accident is re- 
ported, a complete investigation is 
made by the writer, and where neglect 
or responsibility can be placed, censure 
is rarely applied, as foremen have come 
to me with tearful countenances, stat- 
ing that they might have averted a 
certain accident, and promising that 
they would never take a similar chance 
again. The investigation is for the 
specific purpose of ascertaining the 
complete knowledge of all of the sur- 
rounding circumstances and then sur- 
veying the entire group of plants for 
similar hazards and eliminating the 
hazard where found. 

My instructions are: One accident of 
a kind is enough. 

My constant plea is for a greater 
appreciation of the good foreman and 
for the education of young men to take 
his place. 


Sustaining Interest in Safety 


By Joun A. OarteL 
Chief of Safety Bureau, Carnegie Steel Company; Director, National Safety Council; Vice- 
President, Western Pennsylvania Division, National Safety Council; 
President, Pennsylvania Society of Safety Engineers 


HIS subject will be treated under 

three headings, namely: (1) The 
Physical Plant; (2) The Safety Organi- 
zation; (3) The Personal Equation. 


Tue Paysicat PLAnt 


When the subject of sustaining in- 
terest in safety is mentioned, the mind 
naturally turns to safety committees or 
to employes who have lost interest or 
who need to have their interest quick- 
ened. It may be, however, that the 
loss of interest on the part of the 
employe can be traced to lack of interest 
on the part of the employer. Unless 
the employer has consistently and 
conscientiously kept abreast of the 
times in safety, he cannot lay the entire 
blame for lack of interest in safety on 
the employe. 

One of the ways in which an employer 
can show his sustained interest in safety 
is by adopting new methods, devices 
and processes that are developed from 
time to time. I do not, of course, 
mean to infer that all schemes brought 
to his attention should be adopted, but 
he should at all times be ready to listen 
to suggestions for improved safety in 
his plant. This may mean at times the 
expenditure of considerable sums of 
money for new or improved equipment 
or new devices. 

The contribution of the engineering 
profession to safety has been very 
marked, and the application of elec- 
tricity and other sciences in the way of 
improved machinery and processes 
has aided safety very materially. The 


employer who takes advantage of all 
these developments to add to the safety 
of his plant, is taking a large stride in 
maintaining the interest of his employes 
in safety. A specific instance will 
illustrate: In building a group of bar 
mills, it was planned to eliminate the 
crossing of railroad tracks and the 
passing to and fro of men over the roll 
tables. To accomplish this object 
subways were built by which the em- 
ployes could gain access to the plant 
and to the different departments with- 
out finding it necessary to cross any 
railroad or roll table. The physical 
construction of this plant is an abiding 
testimony to the men of the employer's 
interest in safety. 


SaFrety ORGANIZATIONS 


The safety organization of an indus- 
try has a great deal to do with main- 
taining interest in safety on the part of 
theemployes. The safety organization 
should be controlled or directed by @ 
safety director if the plant is large 
enough, or by one of the officials if the 
plant is small. Great care should be 
exercised in his selection, as upon him, 
more than upon any other person, will 
the success of safety depend. He 
should be a leader of men. One who 
can inspire employes with high ideals 
and lead to their attainment. 
should be a lover of men, able to take 
unpromising human material and mold 
it to work harmoniously for safety. 
When he takes up the work half 
heartedly, and does not put a large 
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measure of enthusiasm into the work, 
it will fail of the best results. 

The organization that functions 
properly is one that is well fed, whether 
it be a man, an animal, a plant or a 
safety committee. Much of the in- 
difference and lukewarmness on the 
part of the safety committees and the 
meagre results obtained by them has 
been due to the fact that they have 
subsisted on a starvation diet. It is 
not sufficient to appoint safety com- 
mittees and leave them to their own 
resources. They must be fed with 
safety food. An efficient department 
safety committee in a large steel mill 
has the following order of business 
which keeps the meetings interesting: 

(1) Reading of minutes of previous 
meeting. 

(2) Unfinished business. 

(3) New business. 

(4) Reports of accidents. 

(5) Communications. 

(6) Reports of what members 
have done since the last 
meeting to prevent acci- 
dents. 

(7) New suggestions. 

Newspaper and magazine clippings, 
and articles referring to some phase of 
safety, prints, photos or circulars of 
new safety devices, reports of accidents, 
near accidents or dangerous practices 
should be fed to the safety committees 
continually. 

The promotion of co-operation is 
very vital to maintaining interest in 
safety, and should be fostered by the 
safety director and safety committees. 
This was illustrated very forcibly to the 
writer not very long ago in connection 
with a “No Accident Month” in an 
industry employing sixty-five hundred 
men. In preparing for the drive the 
safety director and myself visited every 
department in the plant to meet and 
talk with the department superin- 
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tendent, the safety committee and 
groups ofemployes. I was particularly 
impressed with the very able manner 
with which one of the department su- 
perintendents handled the matter. He 
was not satisfied with anything less 
than complete co-operation with the 
safety director. It was not enough for 
him to bring the safety committee, the 
foremen and the gang leaders to the 
office to hear the talks—his ambition 
was to have his full force hear about the 
safety drive and to participate in it to 
the fullest possible extent. He had his 
entire force come to the meeting place 
in groups of fifty or one hundred. 
Safety bulletins, signs and slogans were 
displayed on the walls. Safety devices 
used in the department were displayed 
and their use explained to the men. 
An orchestra was recruited from the 
men in the department which enter- 
tained the men while they waited for 
the speakers. 

After one of the meetings this su- 
perintendent, who was in charge of 
the electrical department, said to the 
writer, “I am trying to instill the 
thought of service into the minds of my 
men. I am telling them they are the 
service department of the plant. Iam 
trying to get them to understand that 
the continuous operation of the plant 
depends on the character of the work 
they do.” He was employing safety 
and service, twin handmaidens, that 
will bring any industry to the heights 
of efficiency. 


Persona. EQquaTION 


Organization and safeguarding will 
reduce accidents from twenty-five to 
fifty per cent. The remainder must 
be done by education. The problem 
is to take adult minds accustomed, 
perhaps, to habits of thoughtlessness 
and carelessness and educate and train 
them to think safely. In order to 


accomplish this, all avenues of approach 
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to the individual must be utilized and 
all measures taken to keep safety before 
the workmen continually. The em- 
ployer may be an earnest advocate of 
safety. The safety director and safety 
committees may function to the best 
of their abilities and yet the safety 
message may fail to reach and take root 
where it properly belongs in the con- 
sciousness of the individual workman. 

The following suggestions for main- 
taining interest in safety are not merely 
theories, but have been successful in 
steel mills employing from one to 
fifteen thousand men each. 

(1) Plant Rallies—The writer re- 
cently had first-hand contact with a 
large steel mill employing seventy-five 
hundred men, which reduced lost-time 
accidents sixty-three per cent within a 
year. A “No Accident Month” was 
planned to start the campaign. A 
mass meeting of the department su- 
perintendents, foremen and key men 
was held in a large auditorium on a 
Saturday evening, preceding the drive. 
The general superintendent of the plant 
was the principal speaker. In his 
address he told his official family, 
simply and in plain words, the object of 
the “No Accident Month,” and that he 
looked to everyone for their hearty 
support. This straight from the 
shoulder talk from the “Big Boss” 
went home, and all realized that the 
company was back of the drive with its 
full support. 

Rallies were held once a week at each 
of the four plants under the jurisdiction 
of the general superintendent. An 
outside speaker was brought in to 
address these meetings. Five minutes 
before the time appointed for the rally, 
the whistle was blown; the plant shut 
down and the employes gathered inside 
a large building for the meeting. The 
meeting was a half hour in duration, the 
safety engineer talking about five min- 
utes to tell of the progress of the cam- 


paign, after which the principal speaker 
addressed the meeting. After the 
“No Accident Month,” the meetings 
were continued monthly for a year, the 
result being a reduction of sixty-three 
per cent in lost-time accidents. 
Another feature of this campaign was 
the placing of score boards at the en- 
trance to each plant and department on 
which the accident record was posted, 
Bulletins and slogans were also posted 
at numerous places. Occasionally a 
pair of goggles which had saved an eye 
were displayed on the bulletin board 
and the story told at the meetings. 
(2) Department Rallies—A fabricat- 
ing department in a steel mill, involving 
large punch press operations, and em- 
ploying three hundred men, adopted 
the plan of holding a safety rally for the 
workmen once a week. ‘These meet- 
ings are held on Saturday mornings each 
week for a period of twenty minutes. 
A platform draped with an American 
flag is used for the speakers. The 
foreman of the shop calls the meeting to 
order, after which the audience stands 
and sings “America,” following which 
the speaker is introduced. Sometimes 
a quartet is secured, which renders 
some special music. The speaker may 
be a man from another department, 
someone who volunteers from the men 
themselves, or an outside speaker may 
be secured. Any dangerous practices 
noticed by anyone during the week are 
brought to the attention of the men 
with a warning against their repetition. 
These meetings have been held weekly 
for the last five years, during which time 
there have been no lost-time accidents, 
compared to an average of one pe 
month before the rallies were held. 
The general superintendent of 8 
plant employing twelve thousand men, 
who had just been appointed to the 
position, decided to take an active 
interest in an “Accident Reduction 
Campaign.” He ~->rt around to each 
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department or division of the plant, 
without any previous notice, shut it 
down, assembled the employes, and gave 
a fifteen-minute safety talk. By this 
method he came into direct contact with 
every man in the plant and lost-time 
accidents were reduced fifty per cent. 

(3) Spirit of Competition —The sub- 
ject of a prize or bonus to the foreman 
or workman for engaging in safety 
activities has always provoked discus- 
sion and argument. ‘There is a happy 
medium which may be adopted by all 
with good results. The spirit of com- 
petition in safety, between plants or 
departments, will arouse enthusiasm, 
promote interest and bring a decrease 
of accidents. This plan has been in suc- 
cessful operation by a large steel com- 
pany, employing fifty thousand men, 
for the past four years, and has brought 
a decrease of eighty-five per cent in 
lost-time accidents during that time. 

The award is in the form of a bronze 
trophy, from three to five feet high, and 
is a symbolical figure representing 
“Safety.” The trophy is awarded 
monthly to the plant making the great- 
est reduction in lost-time accidents, 
compared to the average for the pre- 
vious five-year period. At the end of 
the year, the plant which shows the 
greatest yearly reduction is awarded 
the trophy permanently. In this com- 
petition, the plant that wins the award 
isthe one that reduces its own lost-time 
accident percentage most. This com- 
pany has a plant of six thousand em- 
ployes which now has an average record 
of thirty-five lost-time accidents per 
year which, before this competition 
began, had an average of five hundred 
and eighteen lost-time accidents per 
year. The award of a department 
trophy in two of the plants of the 
same company is also producing good 
results 


(4) Talks by Foremen—One of the 
most successful ways in which interest 


203 


in safety has been maintained in a large 
steel company has been to have each 
foreman give a short safety talk to his 
gang at the beginning of the turn. 
This need not be a formal talk, but may 
be in the nature of instructions with 
reference to the work they are about to 
engage in. This method has proven 
particularly valuable with labor and 
mechanical gangs. The men are as- 
sembled in the tool room for five min- 
utes at the beginning of the turn. The 
special job for the day may furnish a 
topic for the talk, and special emphasis 
may be laid on safe tools and the 
avoidance of dangerous practices. A 
blacksmith shop, with a force of one 
hundred and ten men, adopted this 
method not long ago. The foreman 
stands upon an anvil with the men 
gathered around him. Because of the 
peculiar rostrum selected by the 
speaker, the meetings have become 
known throughout the plant as “Anvil 
Talks.” Special attention is given in 
the talks to lifting chains, as this shop 
makes and repairs a large number of the 
same. Since these five-minute meet- 
ings have become a daily feature, this 
shop has eliminated lost-time accidents 
entirely. 

In closing, the writer desires to relate 
an incident which occurred in a depart- 
ment safety committee meeting in a 
steel mill, which includes several of the 
ideas and suggestions he has sought to 
embody in this compilation. 

A foreman, who had charge of a 
shipping gang in a large plate mill, told 
the committee how he secured co-opera- 
tion for and maintained interest in 
safety. He said: 


When a new craneman comes into the 
department, before I permit him to make a 
lift, I call him down from the crane for a 
heart-to-heart talk. I instruct him fully in 
the operation of hooking on to, lifting and 
transferring a steel plate from the stock 
pile to the railroad car. I then send him 
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back to the crane cab to begin work. He 
has not only been instructed in the safe way 
of doing the work, but has carried back 
with him a kindlier feeling for myself and 
the loading gang, and a desire to co-operate 
with us. 
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This shipper has gone “the second 
mile.” He has imparted that spirit 
of kindliness and co-operation that will 
produce efficiency of operation along 
with safety. 
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Relation of Workmen’s Compensation to Accident 
Prevention 


By B. ANDREWS 
Secretary, American Association for Labor Legislation 


ALK with any three men who 

actually know from personal ex- 
perience what has been done to prevent 
work accidents and they will probably 
say, “Workmen’s compensation has 
been a principal factor.” Ask them 
to prove it in statistical terms and, 
if they are wise, they will tell you it 
can’t be done. 

This impotence of statistics is freely 
admitted by the labor statisticians 
themselves. Aside from a few sugges- 
tive promises of what they might 
perhaps do in the future if given ade- 
quate appropriations for their work, 
they are as helpless as the man on the 
street. The result of the continuous 
financial pressure exerted by work- 
men’s compensation laws cannot be 
measured in figures. It is impossible 
to separate the powerful stimulus of 
accident compensation from other in- 
fluences working toward industrial 
safety. 

But in dealing with some questions 
daily observation and common sense 
are worth more than a five-pound book 
of statistical tables, and when tabulated 
figures are lacking, expert opinion is 
especially welcome and valuable. A 
brief survey of the development of 
the compensation movement and the 
closely following national movement 
for accident prevention is instructive. 

The first state workmen’s compensa- 
tion laws to go into effect and stay in 
effect were enacted in 1911. The very 
next year a group of employers and 
technical advisors held a meeting out 
of which later grew the great national 
organization of individuals and com- 
panies interested in the promotion of 


safety in industrial establishments. 
A familiar statement by employer 
speakers at their safety conferences 
runs like this: “Our state passed a 
workmen’s compensation bill in 19—, 
and we then realized that as a matter 
of dollars and cents alone it was up to 
us to get busy and prevent accidents.” 
The Director of the National Safety 
Council in 1919, in addressing the 
annual meeting of the American Asso- 
ciation for Labor Legislation, said: 


State compensation laws have played 
a most important part in stimulating 
safety. ... During the five years that 
I was connected with the Wisconsin In- 
dustrial Commission, accidental deaths 
were reduced 61 per cent. Judging from 
this experience, it is, I think, fair to say 
that one-half of the credit for this accom- 
plishment must be given to the stimulus 
which the compensation law gave to the 
whole safety movement.! 


So much by way of introduction 
of expert opinion based on intimate 
observation. How about the reasoning 
from the viewpoint of common sense? 

Employers of labor are commonly 
considered to be “hard-headed business 
men.” No doubt many of them are. 
Before the coming of workmen’s com- 
pensation these employers commonly 
bought a policy in a stock casualty 
insurance company, paid the premium 
for a year, and when their workmen 
suffered accident they relied upon the 
insurance company’s lawyers to defeat 
most of the comparatively few suits 
for damages. 

In order to win a damage suit the 

1C. W. Price, in American Labor Legislation 
Review, March, 1920, Vol. X, pp. 25-26. 


injured workman was obliged to show 
that the injury was the immediate 
result of the employer’s failure to 
exercise ordinary care, and that it was 
not contributed to in any degree by 
his own lack of ordinary care. More- 
over, he could not win if the accident 
was due to an ordinary hazard of the 
employment, or to the negligence of 
a fellow workman, or to a defect due 
to the negligence of the employer 
that was known to the injured and that 
created a condition under which a 
prudent man would not have continued 
to work. Taking advantage of the 
weakness of the injured worker, the 
casualty insurance companies with 
experienced lawyers acted as a rule as 
if their duty was not to compensate 
the injured, but to defeat their claims. 
It is not surprising, therefore, that 
few of the injured workmen recovered 
damages. And it was natural under 
such a system for hard-headed em- 
ployers to consider accidents “inevi- 
table,” and to look askance at safety 
laws placing definite responsibility 
upon the employer. If anyone thinks 
this too dark a picture, let him study 
the present situation in Missouri or 
any other of the remaining non-com- 
pensation states. 


VALUE OF WorKMEN’s COMPENSATION 


Then after further struggle came 
workmen’s compensation. It is revo- 
lutionary. No longer is to be raised 
the question of fault. Following an 
accident a detailed report must be 
made by the employer. Medical care 
must be furnished at the expense of 
the employer. In general, if the in- 
jured person is obliged to leave work 
or as long as one week he is there- 
after to receive during disability— 
likewise at the expense of his employer 
—a fixed percentage of his wages under 
certain carefully worked out limita- 
tions. There is no suit for damages. 
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The benefits of the law are commonly 
administered by an industrial com 
mission, very often also charged with 
the duty of drawing up and enforelll 
regulations for industrial safety. 

In the single state of New York 
employers now pay in premiums fe 
their compensation insurance mor 
than $40,000,000 yearly to casualty 
companies alone. Nearly $4,000,000 
more is paid to the competitive state 
fund, and, in addition, it is estimated 
that the large employers who ar 
permitted to self-insure pay out directly 
another $4,000,000 in compensation 
This annual compensation cost d 


approximately forty-eight millions o 
dollars in one state is suggestive of the 
financial incentive to prevent acc- 
dents. Is it surprising that employers| 
have had their attention called to their 
accident prevention problem? At the 
National Safety Congress in 1925, 
a New Bedford manufacturer still | 
recalled and frankly said: “Our first 
real interest in safety work was forcibly 
demanded of us by passage in Massa- 
chusetts in 1912 of the workmen's 
compensation act.’’? 

The employer is not only stimulated 
by the money incentive; he is educated 
to the best safety practices (of which 
he was frequently ignorant) when 
once the money incentive puts him 
in a receptive mood. Safety organiza 
tion and safety engineering have taken 
hold largely to the degree only that 
employers have come to realize that 
they are sound business propositions 
and not “‘frills.’’* 

To the employer who is permitted 
to carry his own risk, it is of cours 


2A. L. Emery, quoted in The Textile World, 
Oct. 3, 1925. 

*Arthur H. Young, of the International 
Harvester Corporation, in a lecture on Safety 
Education and Shop Organization, said: “I say 
to you that the employer can, and should 
be approached on a straight ‘dollar and cents 
basis.” 
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RELATION OF WoRKMEN’S COMPENSATION TO ACCIDENT PREVENTION 


obvious that under workmen’s com- 
pensation every accident prevented 
js clear gain. And one of the most 
interesting features of the annual 
safety conferences has been the rivalry 
of some large companies in reporting 
the extent of their accident reduction. 
Many establishments can now boast 
that they have reduced their accidents 
more than 70 per cent. 

If the employer carries compensa- 
tion insurance he receives credits for 
guarding danger points and in most 
states he also receives an additional 
credit for favorable accident experi- 
ence during the preceding five years. 
Moreover, some compensation laws 
provide that the employer shall pay 
15 per cent increased compensation 
if the accident was caused by his failure 


| tocomply with any statute of the state 


or any lawful order of the administra- 
tive commission relative to safety. 
Likewise the injured worker has his 
compensation reduced 15 per cent if 
the injury is caused by his wilful failure 
to use safety devices provided by the 
employer or to obey any reasonable 
tule adopted by the employer for the 
worker’s safety. Such special provisions 
and compensation laws as a whole, by 
furnishing a direct financial incentive, 
have a profound effect upon the pre- 
vention of accidents. Experienced 
industrial commissioners, without hesi- 
tation, declare this is true. R. G. 
Knutson, of the Wisconsin Industrial 
Commission, in a letter to the writer 
on November 23, 1925, said: 


I believe it is impossible to demonstrate 
statistically the effect of workmen’s com- 
pensation on the prevention of accidents 
but anyone charged with the responsibility 
of administering a workmen’s compensa- 
tion law cannot help but observe its effect 
on safety work. 


One could summon in support of 
this common-sense position a cloud of 
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witnesses. In the limited space avail- 
able the following typical examples will 
suffice. Within five years of the coming 
of workmen’s compensation laws, Leon 
S. Senior, as manager of the New York 
Inspection Rating Board, announced: 
“Tt is well recognized by all students 
of the subject that the greatest amount 
of progress in the direction of accident 
prevention has been made during the 
past few years since the introduction 
of workmen’s compensation laws.” 
At the same time Carl Hookstadt, as 
Federal government expert, pointed 
out that immediately after the passage 
of workmen’s compensation legislation, 
“Casualty insurance companies en- 
tered upon a new era of active accident 
prevention, which was shared by many 
of the larger manufacturing establish- 
ments throughout the country.” Her- 
bert Wilson, as director of inspection 
and safety for associated insurance 
companies, likewise said in 1916, 
““Workmen’s compensation legislation 
is a powerful instrument for greater 
safety in the industries.” He reported 
that under the first six months of the 
Pennsylvania compensation law, the 
average safety condition of the bitumi- 
nous coal mines had been improved 
from 75 per cent perfect on the stand- 
ard scale of measurement then adopted 
to 92 per cent perfect. Employers 
were learning the possibilities of cost 
reduction based upon their efforts 
toward accident prevention. Rating 
became an important factor in the 
safety movement, and Mr. Senior, 
one of the authorities quoted above, 
then said: “Exact statistics are not 
available as to the exact effect of 
schedule rating upon loss reduction, 
and no method has been discovered 
to measure that effect in a mathemati- 
cal manner,” but “the system must 
appeal to the employer with an effect 
that no other appeal can possibly 
have.” Seven years later the U. S. 
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Coal Commission, following a study 
under the direction of Dean E. A. 
Holbrook, reported that “One of the 
most effective means of preventing 
accidents in coal mines has been the 
development of schedule and experience 
rating for compensation insurance.” 
And E. H. Downey, the able actuary 
of the Pennsylvania state compensa- 
tion fund, wrote into his last book the 
conclusion: “It is especially through 
the payment of compensation that the 
cost of work injuries is brought home 
to the entrepreneur. Compensation 
laws have everywhere given a notable 
impetus to the safety movement.” 


ADMINISTRATION 


Early in the compensation move- 
ment in America it was generally ac- 
cepted that this new legislation should 
be administered through commissions, 
usually made up of representatives 
from the employer, labor and profes- 
sional groups. These commissioners 
with their deputies commonly give 
their whole time to the administration 
of labor laws. In many states with the 
coming of compensation all labor law 
enforcement has been unified through 
the industrial commission. Those who 
award compensation, and who thus 
visualize the daily procession of wid- 
ows, dependent children and cripples, 
are also charged with the responsibility 
of seeing that the work-places are made 
safe. These commissions are then 
authorized, in co-operation with repre- 
sentatives of the various industries, 
to draw up detailed safety regulations 
which, after public hearing and publi- 
cation, have all the force of law. 

In some states the compensation 
commissions were the first safety law 
enforcement bodies; in others they 
have provided coirdination for safety 
work previously undertaken in a less 


* Workmen’s Compensation, p. 131. 
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adequate way by various separate 
bureaus. 

Government equipment for safety 
has been further amplified by the re. 
quirements of prompt and detailed 
accident reporting as the first step in 
establishing the facts upon which a 
compensation award ‘is to be made, 
Several states had no accident report- 
ing whatever until it was required 
in their compensation laws; others 
were astounded to learn under work- 
men’s compensation how incomplete 
and untrustworthy had previously 
been their so-called accident statistics. 

Accurate information of the danger 
points in industry is prerequisite to 
effective accident prevention work and 


to intelligent rate making. Insurance 
carriers under compensation laws have | 


increased their inspection service and 
rating board operations until the 
companies doing compensation business 
in New York State in 1923 reported 
that for this purpose they had spent 
that year in this country more than 
a million and a half dollars. 

In a recent book the authors re- 
mark: “Jt was not until we had com- 
pensation legislation that we had the 
‘safety first’ movement... . Work- 
men’s compensation legislation made 
accident prevention pay.” ® 


FurtTHER IMPROVEMENT NECESSARY 


There was a sudden increase in 
accidents from 1923 to 1924. This, 
however, should not be taken as 
evidence of the ineffectiveness of com- 
pensation laws in reducing accidents, 
since it is reasonable to suppose that 
accidents would have increased at 
a much greater rate had there been 
no compensation acts. Rather it 
suggests that those directly engaged 
in safety organization have frequently 


5 Labor Attitudes and Labor Problems, by Atkins 
and Lasswell. 
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failed to “‘sell safety’ to the executives 
“higher up.” ‘There is still an indus- 
trial world that needs arousing to its 
responsibility. There is perhaps an 
equally pressing need of closer co- 
operation between (1) safety inspectors 
of insurance carriers, (2) safety or- 

of business associations, and 
(8) official safety divisions of state 
industrial departments. 

It may well be asked whether some 
additional stimulus to renewed safety 
efort should not now be applied. 
As Dr. Downey authoritatively ob- 
served in his final book on the subject: 
“An adequate scale of compensation 
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benefits is the prime requisite for the 
prevention of work injuries.” Most 
of the compensation laws, it is well 
known, are still far from adequate. 
Pennsylvania with her maximum week- 
ly limit of $12 and a non-compensated 
waiting period of ten days following 
the injury is now disgracefully lagging 
behind other important industrial 
states. But there must be further 
improvement in the best compensation 
laws if they are fully to serve their 
twofold purpose of compensating the 
victims of occupational injuries while 
furnishing the greatest continuous 
incentive for accident prevention. 
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Inter-Relation of Compensation and Safety Work 
in New York State 


By Leon S. 
Manager and Secretary, Compensation Inspection Rating Board, New York City 


HE primary object of workmen’s 

compensation is to make suitable 
provision for injured workmen and their 
dependents in the event of accident 
arising out of employment. But to 
prevent the occurrence of accidents is 
nearly as important, if not more so, 
‘than the mere payment of compensa- 
tion after the injury has occurred. 
The state which is responsible for the 
legislation, the employer who wants to 
have his business conducted in an 
efficient manner and the insurance car- 
rier whose function is to protect the 
employer at the lowest possible cost, all 
have an interest in accident prevention 
superior to the interest incidental to the 
payment of claims arising out of in- 
dustrial accidents. 

The subject of accident prevention 
has been in our minds for a long time 
but did not take real shape until the 
advent of compensation laws. The 
introduction of compensation laws has 
stimulated studies in accident preven- 
tion to a remarkable degree. With 
considerable foresight the insurance 
carriers, authorized to write policies in 
the state of New York, have provided 
an organized method for ascertaining 
facts relating to accident costs, to con- 
tributing causes, and to methods of 
prevention. A great deal has been 
done by the State Labor Department 
to encourage safety work among em- 
ployers. The details relating to the 
constructive efforts inaugurated by the 
state will be recited in another part of 
the volume by others more competent 
to deal with this subject. My own 


effort will be limited to show briefly 
the program mapped out by the ip. 
surance carriers for safety work as ap 
incident to the administration of the 
compensation system. 

There are upwards of 100,000 in. 
dustrial establishments in the state o 
New York engaged in the manufacture 
of a variety of commodities, in the con- 
struction of public and private works 
and in the operation of public utilities, 
Many employers are interested in in- 
dustrial safety, but not all give as much 
attention as they should to the problem. 
Employers conducting the smaller type 
of establishment require stimulus from 
the state and from private insurance 
carriers. In planning to provide such 
stimulus, the first step on the part of 
the insurance carriers in this state was 
to prepare the ground work in the form 
of statistical information. The data 
compiled by the insurance carriers con- 
sist of two parts:—experience showing 
the cost of accidents, and experience 
showing the causes of accidents. 
These statistical data become valuable 
to the actuary as a basis for ratemak- 
ing, and to the engineer as a basis for 
removing mechanical causes that con 
tribute towards the occurrence of act: 
dents. The actuary and the safety 
engineer employed by the insurance 
carriers have in this way made a valus- 
ble contribution to the work of indus 
trial safety. These experts in the field 
of mathematics and engineering have 
devised rating plans the purpose d 
which is to appraise first the physical 
character of the industrial plant, and 
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second the morale of the management 
as represented by the experience of the 
risk. 

InsURANCE RatinG PLANs 


I shall attempt here but a brief 
description of these two rating plans. 
As to the physical rating plan, it is the 
purpose of the workmen’s compensa- 
tion system to distribute the cost of 
insurance in the most equitable man- 
ner. In order to carry out this purpose 
effectively, every manufacturing plant 
of importance requires inspection as to 
the safe condition of machinery, and 
the employer is encouraged to safeguard 
dangerous conditions. The legal re- 
quirements for inspection of factories 
and the guarding of machinery are not 
sufficient within themselves to bring 
about complete protection to the em- 
ployes engaged in hazardous indus- 
tries. The rating plan introduced by 
the insurance carriers aims not only to 
provide standards approved by law, 
but wherever the legal requirements 
appear as inadequate the rating system 
demands safeguards of a superior type. 
While the laws of the state are designed 
tocompel the employer under penalties 
to bring about safe conditions in his 
plant, the rating plan designed by in- 
surance carriers provides an economic 
stimulus in the form of rate decreases 
for safe conditions and rate increases 
for dangerous environment. 

A study of accidents and their causes 
has demonstrated that approximately 
one-third in number are due to mechani- 
calcauses. Safeguarding of machinery 
is therefore not entirely sufficient to 
protect the workman from potential 
injury. There must be developed 
within the establishment among the 
workers a mental attitude aiming to- 
ward the promotion of safety and the 
avoidance of accident. This mental 


attitude is best stimulated by lectures 
and frequent meetings, by oral persua- 
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sion and printed admonition, by house 
organs, bulletins and educational leaf- 
lets. Ultimately the safeguarding of 
the plant by removal of dangerous con- 
ditions, by introduction of mechanical 
safeguards and by education of manage- 
ment and workmen, will be reflected in 
the experience of the establishment. 
Accepting this theory as a basis, the 
actuaries employed by the insurance 
carriers have designed the experience 
rating plan, the purpose of which is 
also to provide an economic stimulus 
in the form of decreased rates for favor- 
able experience, or increased rates for 
unfavorable experience. 

It seems fairly certain that the com- 
pensation system has contributed di- 
rectly and indirectly toward conserva- 
tion of human lives. The extensive 
inspection of industrial establishments 
by the Labor Department, insurance 
carriers and rating organizations, the 
formulation of safety standards by the 
state and by public and private agen- 
cies, the education of the employer and 
the workman, the application of merit 
rating plans to workmen’s compensa- 
tion risks, all have had an important in- 
fluence in the prevention of accidents. 
But notwithstanding the heroic efforts 
put forth by these several agencies, the 
effect statistically has not as yet become 
visible. I have figures before me for 
the year ending June 30, 1923, the lat- 
est period available for detailed analysis 
and review. These figures show that 
in the state of New York awards for in- 
dustrial accidents were made in 58,078 
cases. Roughly classified, 679 accidents 
resulted in death and total permanent 
disability; 473 in the loss of an eye, arm, 
leg or foot; 9837 in partial loss of mem- 
bers; and 47,089 in temporary disability 
exceeding two weeks in duration. 
Have the efforts of all these public and 
private agencies attained an adequate 
measure of success? If so, why are not 
the results apparent in the form of 
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reduced accident frequency? Are there 
cross currents that obscure and perhaps 
nullify safety work in industry? At 
least a partial answer to these questions 
has been given recently in a paper read 
by Mr. Leslie Hall before the Casualty 
Actuarial Society... Mr. Hall makes 
the point that industry is not in a static 
condition. As the process of mechani- 
zation is constantly advancing, artisans 
and skilled manual workers are dis- 
placed gradually by machine hands. 
The elimination of manual workers 
from industry and their substitution 
by machine workers is one of the 
causes that contribute toward high 
accident frequency. Development of 
industrial machinery is on the increase, 
and the safety engineer must employ 
the utmost ingenuity to keep step 
with the inventor of productive ma- 
chinery. The results of the work of 
the safety man are lost in the general 
array of statistical figures presented by 
the Industrial Commission from year 
to year. True, now and then a bright 
spot appears in the showing of large in- 
dustrial enterprises such as the U. S. 
Steel Corporation, which is able to 
prove convincingly the fact that safety 
campaigns have reduced the number of 
accidents. The exhibits of these cor- 
porations are helpful in restoring confi- 
dence to those who are at times dis- 
couraged because of lack of proof as to 
the value of safety work. 


Promisine Freips ror Sarery Work 


As far as the large industrial estab- 
lishment is concerned, the work of 
safety organization is co-ordinated and 
fits in closely with the problem of pro- 
duction. Because of the efficiency of 
the organization, the task of providing 
for the safety of employes is enor- 
mously simplified. The supervising 
executives and engineers of these large 


1 Hall, Leslie: The Tendency of Labor-Saving 
to Increase Compensation Costs. 
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plants realize fully the importance of 
waste motion, stoppage and delay that 
may result because of an accident to a 
worker. The superintendents and fore- 
men of the plant are so schooled that 
the prevention of accidents becomes 
part of the general routine. The or- 
ganization of safety committees and 
weekly reports on safety matters is 
something that finds a place in their 
daily life and the effect of safety effort 
becomes a matter of knowledge because 
of ability to maintain proper systems 
of accounting and statistics. 

It is with respect to the smaller es- 
tablishment that efforts of public and 


private agencies require intensive appli- | 
Here the employer is apt to | 


cation. 
pay little attention or to entirely ignore 
the problem for the reason that his 
mind is occupied with questions of 
production and organization to the ex- 
clusion of all other items. It is in the 
smaller type of establishment that the 
insurance carrier seeks a promising field 
for safety organization. Here we find 
competition for service among the in- 
surance carriers on a basis of the merit 
rating system. Here the insurance 
carrier has an opportunity to convince 
the employer that it is to his benefit 
to provide safeguards for dangerous 
machinery and to introduce safety or- 
ganization for the improvement of 
morale. 

To an insurance representative, sell- 
ing the idea of safety should not be 
very difficult. For the sake of illus- 
tration, let me point out that it is 
possible in a woodworking mill of 
a certain type to install a ripsaw 
guard costing $25.00 which will re 
turn money dividends at the rate of 
$50.00 per annum. It is in this way 
that the practice of merit rating be- 
comes helpful to the employer and of 
positive benefit in preventing serious 
accidents. The conviction is growing 
on all agencies interested in safety 
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work that reduction of accidents with 
consequent increase in efficiency can be 
accomplished best of all by education, 
so that the employer and employe may 
both realize the hazard existing in the 
most familiar operation. The educa- 
tion of the young people who are just 
entering into industry offers the largest 
degree of promise. This for two rea- 
sons: It is not only tragic for young 
people on the threshold of life to meet 
with accidents that will serve as a hand- 
icap in the future, but the education of 
the young holds greater hope in the way 
of safety for the coming generation. 
The older people who have worked in 
shops and factories have become accus- 


_tomed to their surroundings to the 


point where familiarity breedscontempt 
for danger. In this case education in 
safety ways and methods is extremely 
dificult. A great deal more can be 
accomplished with the young appren- 
tice, provided a right start is made 
under proper environment and with 
suitable methods. 


Future Prospects 


What are the prospects for further 
progress? ‘The hope for greater safety 
in industrial enterprises lies in corre- 


213 


lating the work of public and private 
agencies, in extended universality of 
safety standards, in the development of 
common methods for the education of 
the employer, in arousing his humane 
impulses and in teaching systematically 
the economic values of safety and its 
social value to the community at large. 
The propaganda for safety work need 
not be conducted at all times along cold 
business lines. The methods of the en- 
thusiast should not be looked down 
upon. A slight touch of the dramatic 
and the emotional may be of service 
if care is exercised to avoid an anti- 
climax. Exaggeration in this, as in 
other fields of endeavor, defeats the 
main purpose. 

If the progress in the field of safety 
work has been slow, it is because the 
American employer and the American 
workman have not yet been fully 
aroused to the magnitude of the human 
and economic loss sustained by indus- 
try. It requires imagination to appre- 
ciate the full extent of the casualties 
suffered by industry in its peaceful 
pursuits. But as the sense of this loss 
becomes more realistic, accident pre- 
vention will have much better pros- 


pects for success. 
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Getting the Injured Man Back to Work 


By Harotp F. Wess 
General Safety Director, West Penn System, Pittsburgh, Pa. 


T the statement, “more in- 
dustrial workers are off duty on 
account of accident than from lack of 
employment” is a fact, has been borne 
out by many comparisons of these vital 
statistics. That employes off duty on 
account of accident and lack of employ- 
ment are synonymous and dovetail one 
into the other, is understandable when 
consideration is given to the fact that 
the vacancy left by the injured man 
must either be filled by a temporary 
doubling up process or from the un- 
employed lists. That labor turnover 
being partially caused by employe 
accidents and breaking in the new 
employe to his assigned work are both 
costly experiments, bears out the ab- 
solute necessity of “getting the injured 
man back to work” with a minimum 
loss of time and before production de- 
mands replacement. 


Tue Goa 


But even more important than all 
given argument on this subject is the 
work that is constantly being done in 
all industries to the total elimination of 
employe accidents. It is an unfortu- 
nate fact that this total elimination will 
probably never be reached, since the 
human factor will always enter the 
equation, no matter what future me- 
chanical developments may be brought 
to the industrial world for removing 
human labor. 

Nevertheless, all roads in accident 
prevention work lead to this elimina- 
tion of both accidents and resultant 
expense, and the combined efforts of 
industrial managers, safety engineers, 
doctors, and others continue to drive 
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the rugged road with hopes of meeting 
the end of the trail. When industry 
reaches this goal, there will obviously 
be no necessity of worry that attends 


“getting the injured man back to 


work,” for there will be none off duty 
and the problem will be solved. The 
essentials necessary to this end form a 
well-beaten path followed by the in- 
dustries over a period of years, and the 
first important step lies in safeguarding 


all mechanical equipment, and in the | 


removal and correction of all non- 
mechanical hazards, etc., thus making 
satisfactory working conditions for the 
worker from the standpoint of safety. 
But engineering revision alone will not 
prevent accidents. Education is one 
of the prime requirements which govern 
safety activities and an industry with- 
out a well planned educational cam- 
paign for the workers may expect 
negative results. 

Therefore, when the time-worn but 
authoritative statement is made that 
fully eighty per cent of employe acci- 
dents come directly from human faults, 
the value of a carefully prepared edu- 
cational safety program may not be 
underestimated. 

Campaigns and the like have been 
designed and placed in actual work by 
the hundreds for attracting and holding 


the workers on a keen edge in the pre | 


vention of accidents. But it is a fact 
that, in a great many cases, the effort is 
spasmodic when it should be continu- 
ous. Safety educational work is 4 
sales proposition. Advertising prin- 
ciples are directly applicable and an 
honest effort to “sell’’ safety to em- 
ployes means continuity of propaganda 
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GETTING THE INJuRED Man Back to Work 


and a versatility of advertising attack, 
bulletins, posters, and the like carefully 
planned and edited to attract the 
“buyer.” But in spite of all the en- 
thusiastic co-operation that is bound to 
be instilled by these campaigns, the 
good records and reductions caused 
by the educational propaganda, there 
comes creeping in, when least expected, 
a single or perhaps several employe 
accidents, any one of which may be 
serious enough to cause loss of time and 
ruin the record which required real co- 
operative effort to build. It is right 
here that safety progress should never 
be allowed to lag, for the principles of 
accident prevention work demand the 
protection of the worker both before 
and after the accident. 


Up To THE SAFrety ENGINEER 


Effective service in lessening human 
waste—the aftermath of accident and 
improper first aid treatment—comes 
only through the maintenance of ade- 
quate nearby hospital facilities and 
through co-operation between the 
safety engineer and the industrial 
doctor. Hence, an adequate safety 
program includes a well organized, 
comfortable first-aid station. Hap- 
hazard first aid causes recovery to drag 
through many months, starts and con- 
tinues compensation disputes and cul- 
tivates mutual distrust between man- 
agement and claimant. It is always 
good practice and co-operation, when 
an injury of a possible disabling nature 
occurs, for the industrial doctor to get 
in touch with the safety engineer, 
superintendent, or foreman before the 
injured employe is allowed to leave the 
plant, if possible. The doctor is able 
to decide whether or not the injured 
man is capable of performing light 
work, and, by co-operating with these 
interested members, many times it is 
possible to give the man a temporary 
change of work which will keep him on 
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the job until he can resume his regular 
duties. 

However, in this case light work 
should always be construed as meaning 
“gainful duty.” In allowing the re- 
turn to light work, the seriousness of 
the injury is not magnified in the mind 
of the employe by sending him home, 
and much is done to prevent future 
hospitalization. If it is necessary to 
send the injured man home, the safety 
engineer as a rule greatly appreciates 
the opinion of the medical department 
as to the extent of the injury and the 
probable loss of time, for it is his inter- 
est to keep in constant contact with the 
case and exert himself in causing the 
early return of the man to work. 
There are several good reasons for this 
effort and it is probable that the most 
prominent ones are to be found in his 
interest in the welfare of all men, an 
anxiety to show improvement in sever- 
ity rate, which rate is the real indicator 
of progress in safety work, and to re- 
duce compensation costs to a minimum. 

The average industrial employe, 
skilled or unskilled, known as the 
steady worker is given to early return 
with but little coaxing on the part of 
the safety engineer or others. Gener- 
ally speaking, this type worker is of an 
age where his physical self not only 
requires daily exercise, which comes to 
him through labor and thus even brief 
lay-off becomes intolerable, but he can 
ill afford the money loss, when full 
earning capacity is needed in the sup- 
port of his family. No compensation 
laws have ever been enacted for com- 
pensating an injured employe in an 
amount equivalent tohis earning power. 
It stands to reason that the amount of 
compensation allowed will always be 
held at fixed minimum and maximum 
amounts, otherwise there would be 
little to attract the return. 

Next in line of thought may come the 
old employe. His accidents, while 
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probably few and far between, are 
usually severe when they do come, for 
age retards recovery. But dependence 
can be placed in his early return, for he 
is crossed by loyalty to his employers 
and fear of replacement by a younger 
and more active man. 

The young employe, with all the 
impetuousness of youth, brings a prob- 
lem to the safety engineer from the first 
day of employment. He is an unbro- 
ken colt to industrial methods, and his 
slap-bang manner of working, his nat- 
ural curiosity, frequently cause his un- 
skilled hands to result in injury either 
to himself or others. When actually 
injured he will generally take his own 
time about returning and sometimes 
shows a streak of obstinacy when ap- 
proached with a suggestion of early 
return. Several reasons could be of- 
fered to explain this attitude and all 
would probably sum up to his lack of 
loyalty, responsibility and interest in 
the work. But even the most stubborn 
cases may be returned to work, follow- 
ing advice of the attendant doctor and 
depending largely on the persuasive 
power of the safety engineer. 

Now the toughest problem of all, the 
lowest paid class of unskilled labor, 
which class is largely made up of the 
foreign type. These men are not 
interested in the ambition of the safety 
engineer to maintain a good record; in 
fact, many seem to lack the ambition 
needed to pull themselves out of the 
rut. When injured, getting this type 
back to work sometimes consumes the 
whole bag of tricks owned by the safety 
engineer. Safety educational propa- 
ganda of any kind seldom registers as 
being worth while in his mind and this 
may partially be on account of his 
failure to clearly comprehend what it is 
all about. But sometimes one is given 


to think that men of this type do not 
want to understand, on account of the 
unfortunate fact of their belonging to 
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several beneficial associations which, 
together with compensation, causes 
them to draw more money by laying 
off on account of accident or sickness 
than by working. Many times the 
safety engineer will find the supposed 
injured man working at various jobs 
requiring physical strength, which 
would not be possible to accomplish 
when suffering from real injury. 

Of course in cases of this kind 
it is sometimes necessary to force 
the issue. It should be understood 
that malingerers, accident fakers, and 
the like are to be found in all classes 
of labor. Fortunately, compensation 
laws give some protection against such 
cases by requiring the employe to sub- 
mit himself for examination, upon the 
petition of the employer. If the 
employe, without reasonable cause or 
excuse, disobeys or disregards such 
order, or if he is declared physically fit 
for work upon examination and then 
refuses to return, he is deprived of his 
right to compensation. 

Summing up, “getting the injured 
man back to work”’ results in a three- 
cornered conflict between injured man, 
doctor and safety engineer. It is 
always essential that the safety engineer 
gain a full personal contact with in- 
dustrial doctors and all employes, as 
this friendship on his part with all men 
will reflect in increased co-operation, 
enthusiasm, and loyalty when occasion 
demands that the matter of return to 
work be discussed with the injured 
employe. This problem will always be 
one to cause the safety engineer con- 
siderable worry, especially since lost 
time works directly against safety prog- 
ress. The only relief in sight lies in the 
continuous attempt at correction of all 
unsafe working conditions and the con- 
tinual waging of an educational war 
against employe carelessness, all of 
which tend toward an elimination of 
time losing accidents. 
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Rehabilitating the Worker When Accident 
Prevention Fails 


By S. S. Rippie 


Deputy Secretary of Labor and Industry and Director, Bureau of Rehabilitation, 
Department of Labor and Industry, Commonwealth of Pennsylvania 


EHABILITATION renders fit for 
suitable occupations workers dis- 
abled by industrial accidents and per- 
manently prevented from competing 
in the open labor markets for the tasks 
they once performed. It is one of a 
trinity of forces vitally affecting work- 
ers in industrial employments. The 
other two forces are accident preven- 
tion and workmen’s compensation. 

In relative importance and chrono- 
logical sequence, accident prevention 
stands first. When accident preven- 
tion fails—whether through unfore- 
seen causes, carelessness of workers, or 
lack of safeguards—the forces of 
workmen’s compensation and rehabili- 
tation begin functioning. Workmen’s 
compensation distributes, as a part of 
the cost of production, payments in 
lieu of interrupted wage when injuries 
in employment disable or cause death 
to workers. 

Rehabilitation develops the remain- 
ing capabilities of the permanently 
disabled workers for industrially pro- 
ductive and wage earning purposes. 
Employment, suitable and remunera- 
tive, is consequently the objective of 
rehabilitation. Rehabilitation begins 
when convalescence has reached such 
stage that the disabled person may 
enter an occupation or training for an 
occupation. 


or REHABILITATION 


In past ages, when occupations were 
followed and transportation accom- 
plished without ponderous, high-speed 
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machinery, war was considered as the 
most hazardous activity in which 
human beings could engage. Wars are 
to-day more hazardous than in past 
ages, but within the last hundred 
years the constant substitution of ma- 
chinery for manual operations in indus- 
try and the development of heavy, 
rapidly moving vehicles of transporta- 
tion have brought hazards more con- 
stant and threatening into our daily 
lives. 

The World War drew the attention 
of all nations engaged to the necessity 
of reclaiming the wounded and physi- 
cally disabled veterans for suitable 
occupational activities upon their re- 
turn to civil life. 

Comparative figures, developed at 
that time, indicated that the casualties 
of industry, continuing inexorably year 
after year, create more permanent 
physical disabilities, over a period of 
years, than the casualties of war. Asa 
result, rehabilitation for reclamation of 
persons disabled in civil industrial pur- 
suits became a new force in industrial 
operations. 

The United States Congress enacted 
in 1918 the first legislation for the voca- 
tional rehabilitation and return to civil 
employment of disabled persons dis- 
charged from the military or naval 
forces of the United States. The Presi- 
dent approved the legislation June 27 
of that year. 

Two years later, June 2, 1920, the 
President approved a Congressional 
enactment “to provide for the promo- 
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tion of vocational rehabilitation of per- 
sons disabled in industry, or otherwise, 
and their return to civil employment.” 

Seven states had previously created 
by legislation definite agencies for re- 
habilitation of disabled civilians. Penn- 
sylvania was one of those states and 
was the first to make adequate appro- 
priation for start of the work on a state- 
wide basis. The Pennsylvania indus- 
trial rehabilitation act was approved 
by the Governor July 18, 1919. 


Wuen Accipent PREVENTION 
Faits 


Industrial workers disabled per- 
manently by employment accidents 
may range from fourteen to seventy 
years of age, with perhaps the greatest 
number in any ten-year group between 
the ages of twenty-one and thirty 
years. All, excepting those workers 
totally and permanently disabled, 
should, however, be returned, if at all 
possible, to suitable productive tasks 
in industry. 

Broken mechanical equipment con- 
sumes only ground space and does not 
consume other production. Industry 
generally is constantly alert to the 
salvage and utilization of broken 
mechanical equipment, as well as de- 
velopment of by-products that might 
otherwise be waste. 

Reabsorption of disabled workers 
by proper placement in industry has 
its humane but primarily economic 
benefits. When a disabled worker is 
suitably placed in employment, an 
able-bodied worker, who might other- 
wise be performing such task, is re- 
leased for other employment which 
cannot be performed by a physically 
handicapped person. The effect of a 
great number of such transpositions on 
local labor shortages is apparent. 

Rehabilitation applies to the per- 
sonnel or human element in an indus- 
trial operation the same principles of 


conservation, salvage and engineering 
balance as have for years controlled 
the material equipment. 

Many incidental but nevertheless 
important influences bear upon the 
progress of rehabilitation in the case of 
each disabled person. Consequently, 
each case must be developed individ- 
ually with every factor considered. The 
remaining physical capabilities of a 
permanently disabled worker deter- 
mine the original course of rehabilita- 
tion. Mental attitude, capabilities 
and basic education are essential fac- 
tors. Economic pressure and domestic 
responsibilities, with consequent neces- 
sity forearly return of a disabled worker 
to a wage earning status, frequently 
prevent the development of what might 
otherwise be ambitious training pro- 
grams. Definite residence locality of a 
disabled person, from which community 
existing economic and domestic reasons 
make a change inadvisable, has strong 
bearing on rehabilitation procedure in 
numbers of cases. The training facili- 
ties, accessible and suitable for the ac- 
cident victim, considered with the em- 
ployment prospects, affect the extent 
of rehabilitation in each case. Avail- 
able employment opportunities, in 
connection with all other factors, must 
be, for each case, the ultimate guide. 

Finally, after the accident victim’s 
case is studied and developed, rehabili- 
tation may be realized by: 


(1) immediate placement in a suitable task; 


(2) placement in employment training to qual- 
ify for suitable task; 


(3) placement in employment in conjunction 
with correspondence school course, eve 
ning school training or tutorial in- 
struction; 

(4) placement in institutional training to qual- 
ify for suitable employment at comple- 
tion of course; 

(5) guidance and assistance in establishment 
of individual, commercial, agricultural 
or mechanical business enterprise. 
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When accident prevention fails and 
a worker in an industrial establishment 
sustains permanent injury, there are 
usually two general lines of rehabilita- 
tion possible. 

(1) Rehabilitation by training for an 
occupation outside the establish- 
ment or industry in which the 
worker was injured. 

(2) Rehabilitation for suitable em- 
ployment within the establish- 
ment or industry where the worker 
was injured. 

It is principally among the disabled 
persons of the younger age groups, with 
basic education, ambition and freedom 
from economic pressure, that rehabili- 
tation may progress to remarkable and 
unexpected limits outside the industry 
in which the injury was sustained. 

In numbers of cases and especially 
among those disabled persons of the 
higher age groups, of limited education 
and heavy domestic responsibilities, the 
second line of procedure is the only 
logical one to follow. 


REHABILITATION OUTSIDE THE 
INDUSTRY 


Many young disabled persons have 
been aided or are now being aided by 
the Bureau of Rehabilitation in Penn- 
sylvania through courses, in colleges 
and other higher educational institu- 
tions, in law, engineering, pharmacy, 
fine arts, commerce and finance and in 
preparation for the teaching profession. 

Others have been trained for clerical, 
stenographic and other commercial 
employments. Training for various 
trades and other occupations has been 
made available, including watch re- 
pairing, engraving, undertaking and 
embalming, commercial telegraphy, 


radio operating, advertising, insurance, 
automobile repair, drafting, baking, 
paper hanging and painting, brick 
laying, piano tuning, showcard writing, 


mechanical dentistry, shoe repairing, 
acetylene welding, real estate convey- 
ancing, and many other tasks. 

Rehabilitation procedure is in any 
case just as successful as the disabled 
person, for whom a suitable program is 
outlined, will co-operate to make that 
program a success. 

Six years ago a youth of seventeen 
years lost his right arm at the shoulder 
in an industrial accident. His parents 
were foreign born. The young man 
lived in a small community supported 
mainly by the large industry in which 
he was injured. He registered with the 
Bureau of Rehabilitation and was en- 
couraged to return to public school in 
order that he might enter high school 
the following year. The young man 
returned to school and in 1923 was 
graduated from high school, standing 
fourth in a class of thirty-six. That 
young man is to-day attending college 
with the assistance of the Bureau and 
represents one of the most complete 
and ambitious rehabilitation programs 
instituted by the Bureau. 

Another young man who lost his left 
hand at the wrist was encouraged by 
the Bureau to enter mechanical study. 
He later decided that he desired an 
engineering degree and is to-day a 
senior in a mechanical engineering 
course at one of the larger educational 
institutions. Those cases represent, 
however, the more spectacular and 
highly developed phases of rehabili- 
tation. 


REHABILITATION WITHIN THE 
INDUSTRY 


In an industrial commonwealth such 
as Pennsylvania, with its predominat- 
ing types of hazardous employments, 
the greatest immediate economicreturn, 
both for the community and for the 
industry, will probably be found in the 
rehabilitation or return to suitable 
employment, within the industry, of 
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those persons of the higher age groups 
unable to move from the community 
in which they were injured. 

Experience of the Bureau of Re- 
habilitation in Pennsylvania indicates 
that only approximately ten per cent 
of the total number of persons returned 
to employment, or rehabilitated, were 
logical cases for extended training 
programs. 

Rehabilitation within industry, or 
the reabsorption of disabled persons 
into industrial tasks, for the perform- 
ance of which a comparatively short 
period of training or instruction is re- 
quired, with possibilities for advance- 
ment of the worker as proficiency in- 
creases, is an important personnel and 
productive factor in industry to-day. 

The old attitude of arbitrarily re- 
fusing to consider for employment 
applicants handicapped by definite 
non-progressive and non-communicable 
disabilities is gradually passing in most 
large industrial establishments. 

The experience of the Bureau of Re- 
habilitation in Pennsylvania indicates 
that virtually all large employing estab- 
lishments are willing to investigate 
their employment possibilities for the 
re-employment of their disabled em- 
ployes. Numbers of establishments 
will not, however, consider employing a 
disabled person whose injuries were not 
sustained in the plant at which applica- 
tion for employment is made. 

Only in the extremely hazardous in- 
dustries is the saturation point in em- 
ployment of disabled persons even 
approached. In those extra hazardous 
industries the policy of re-employment 
of employes disabled while at work has 
been operative for some years. 

Employers, heads of large industrial 
enterprises, almost universally approve 
of rehabilitation, of its economic sound- 
ness and practical application. Re- 
habilitation has not, however, per- 
meated as a sound business proposition 
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through all administrative controls of 
industry, as has accident prevention, 

Most superintendents and foremep 
have a natural affinity for new equip. 
ment, new tools, to replace broken or 
completely deteriorated mechanical 
equipment. 

The same informative and educa. 
tional forces that, within industry, haye 
made known to superintendents and 
foremen the cost of accidents that dis. 
able workers, must similarly make 
known the fact that proper placement 
of physically disabled persons will not 
retard production, but even perhaps, in 
some instances, increase it, and as a 
larger proposition benefit the industry, 
the disabled person and the community 
as a whole. 

With restricted immigration and 
local spots of shortages of labor of a 
character that can be performed by cer- 
tain types of disabled persons, medical 
inspection of applicants for employ- 
ment is already changing in industry 
and certain to change more in future 
years. Applicants with non-progres- 
sive, non-communicable physical dis- 
abilities will not be arbitrarily rejected 
for employment by an industry’s med- 
ical inspection division. Instead, the 
medical inspection will be linked more 
closely with the personnel and operat- 
ing divisions of the plant. Disabled 
applicants will be examined to deter- 
mine what tasks in the industry they 
can suitably perform and, if otherwise 
in sound health, will be so certified by 
the medical inspection division to the 
personnel and operating divisions. 

There would seem to be no sound 
reason why an applicant for employ- 
ment with a leg amputation, but other- 
wise physically sound and personally 
suitable, should be rejected when tasks 
to be performed by workers seated are 
vacant in an industrial establishment. 
The same reasoning with sound prac 
tical judgment can be used to economic 
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advantage in adapting many types of 
disabled persons to suitable employ- 
ments. 


REHABILITATION IN PENNSYLVANIA 


The rehabilitation legislation in Penn- 
sylvania created a Bureau of Rehabili- 
tation in the Department of Labor and 
Industry, which Department adminis- 
ters the workmen’s compensation sys- 
tem of the state. Rehabilitation was 
defined as the rendering of a physically 
handicapped person fit to engage in a 
remunerative occupation. 

A physically handicapped person was 
defined as any resident of the Common- 
wealth of Pennsylvania whose capacity 
toearn a living is in any way destroyed 
or impaired through industrial accident 
occurring in the Commonwealth. 

The Bureau of Rehabilitation began 
functioning throughout Pennsylvania 
January 1, 1920, with the central office 
at Harrisburg and branch offices at 
Philadelphia, Pittsburgh, Pottsville, 
Wilkes-Barre, Altoona and DuBois. 

Information from the reports of in- 
dustrial accidents submitted by em- 
ployers to the Bureau of Workmen’s 
Compensation, of the Department of 
labor and Industry, is transmitted 
from that Bureau to the Bureau of Re- 
habilitation, of the same Department, 
when such reports indicate severe disa- 
bilities to workers. Information regard- 
ing disabled persons needing the serv- 
ices of the Bureau are also received 
from employers, insurance carriers, 
labor organizations, physicians, hospi- 
tals, social service agencies, interested 
individuals and the disabled persons 
themselves. 

A registration form, which is virtu- 
ally a questionnaire, is sent by mail, 
with a return addressed envelope, to all 
disabled persons reported to the Bureau. 
The return of that questionnaire, 
properly filled out, registers the dis- 
abled person with the Bureau and pre- 


vents the expending of the Bureau’s 
funds for travel costs of field workers 
visiting the disabled person solely for 
the purpose of obtaining preliminary 
information. The method of register- 
ing disabled persons by mail, although 
having great benefits from an economy 
standpoint, was begun in a tentative 
way because it was feared that persons 
blinded or unable to read and write 
English would not return the question- 
naires or registration forms. 

Purposely, the state coat of arms was 
conspicuously displayed on all com- 
munications sent to disabled persons in 
order that the official appearance would 
cause the recipients to have the com- 
munications interpreted. It was soon 
learned that the mailed registration 
form was effective, as approximately 
twenty per cent of the persons return- 
ing the questionnaires are unable to 
read or write English and approxi- 
mately four per cent have defective 
vision in both eyes. 

When a registration form is received 
at the central office of the Bureau at 
Harrisburg from a disabled person, a 
duplicate of that registration form is 
forwarded to the adjuster or field 
worker located in the district in which 
thedisabled person resides. That regis- 
tration form is the assignment of the 
adjuster or field worker to the case for 
the purpose of effecting rehabilitation 
by returning the disabled registrant to 
suitable remunerative employment, in 
accordance with all factors as previously 
outlined. 


The Federal legislation made avail- 
able to the states for the fiscal year 
ending June 30, 1921, the sum of 
$750,000, and for the succeeding three 
fiscal years the sum of $1,000,000 an- 
nually. This sum was to be allotted to 
the states in the proportion which their 
population bears to the total population 
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of the United States with the further 
provision that, for each dollar of Fed- 
eral money expended, there shall be 
expended in the state at least an equal 
amount for rehabilitation purposes. 
The annual appropriation of $1,000,000 
was continued beyond June 30, 1924, 
by Congress, and is at the present time 
available to the states. 

The Federal legislation placed the 
administration of the Federal Reha- 
bilitation Act under the Federal Board 
for Vocational Education, and further 
placed the supervision and control of 
the expenditure of Federal moneys in 
each state under the State Board 
for Vocational Education providing, 
however, that in those states where a 
department is charged with the adminis- 
tration of the state workmen’s compen- 
sation or liability laws, the legislature 
shall provide that a plan of co-operation 
be formulated between such state de- 
partment and the state board charged 
with the administration of the Federal 
Act. Thirty-nine states have accepted 
Federal aid for rehabilitation and are 
actively engaged in the work. 

Pennsylvania accepted the benefits 
and provisions of the Federal legislation 
by Act of Assembly, approved by the 
Governor, March 2, 1921. Pennsyl- 
vania’s plan continued the rehabilita- 
tion work under the Bureau of Rehabil- 
itation in the Department of Labor and 
Industry. The Department of Public 
Instruction reimburses the Department 
of Labor and Industry from Federal 
funds available for rehabilitation for 
such of the work as meets the require- 
ments of the Federal Act. The allot- 
ment of Federal funds available for ex- 
penditure, on the matched basis, for 
rehabilitation purposes in Pennsylvania 
was, for the Federal fiscal year ending 
June 30, 1921, $62,731.95. Foreachsuc- 
ceeding fiscal year Federal funds avail- 
able for expenditure in Pennsylvania for 
rehabilitation purposes were $82,832.38, 
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Appropriations in Pennsylvania for 
rehabilitation purposes have not 
equalled the Federal funds available 
and due to the fact that living maip- 
tenance of trainees and similar ex. 
penditures, permitted by Pennsylvania 
legislation, are not matchable from 
Federal funds, the amount of state 
money expended for rehabilitation ip 
Pennsylvania has each year exceeded 
the amount expended from Federal 
funds. The greatest annual expendi- 
ture of Federal funds for rehabilitation 
in Pennsylvania was during the fiscal 
year ending June 30, 1921, when 
$40,964.00 Federal funds were ex 
pended and the expenditure of both 
state and Federal funds reached the 
total of $96,573.00. 

Since that time the average an- 
nual expenditure for rehabilitation in 
Pennsylvania from both state and 
Federal funds has been approximately 
$75,000.00. By that annual expendi 
ture, the Bureau of Rehabilitation has 
functioned throughout the entire state, 
in every county, paying all salaries and 
travel costs of employes of the Bureau, 
paying for training of disabled persons 
and aiding financially in providing arti- 
ficial appliances as arms, legs and braces 
necessary for disabled persons to re 
turn to employment. 


ResvuLts IN PENNSYLVANIA 


On November 1, 1925, the Bureau of 
Rehabilitation in Pennsylvania had 
offered its services directly by mail to 
6041 disabled persons, of whom 44% 
had definitely registered with the 
Bureau. The cases of 3325 registrants 
have been closed so far as the statistical 
records of the Bureau are concerned, 
although, in the practical application of 
a general rehabilitation program, cases 
are finally closed only by death, per 
manent removal of a disabled person 
from the Commonwealth or by deter 
mined non-susceptibility to rehabilite 
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tion. Once a disabled person is regis- 
tered with the Bureau of Rehabilita- 
tion, he or she is always thereafter 
digible to its service. For statistical 
purposes, however, a disabled regis- 
trant is considered rehabilitated when 
placed in employment that under aver- 
age standards is suitable, remunerative 
and as permanent as any employment 
may be considered. 

Among the total number of cases 
dosed were 2264 disabled persons who 
were returned to suitable employment 
at an average individual wage slightly 
in excess of $1200 annually. All of 
those disabled persons had been unable 
to obtain employment through their 
own efforts and had consequently ap- 
pealed to the Bureau of Rehabilitation 
for assistance in returning to a self- 
supporting status. One annual pay- 
roll of those disabled workers for full 
time employment would be in excess of 
$2,700,000. If, on an average, all of 
those disabled workers could be con- 
sidered as remaining in employment for 
only five succeeding years, the ultimate 
economic return would be the produc- 
tion represented by a total payroll of 
$13,500,000. 

That estimate may be regarded as 
conservative from a financial stand- 
point and considers only productive 
return. It does not include considera- 
tion of elimination of dependency of 
disabled persons upon relatives or 
charity, nor the effect upon morale of 
disabled persons. 

The preceding results were attained 
by an expenditure of less than $400,000 
combined state and Federal funds for 
all activities of the Bureau of Rehabili- 
tation in Pennsylvania. 

The Bureau has financially aided 281 
disabled persons during training courses 
and on November 1, 1925, was assisting 
sixty-one in educational and training 
institutions. The amount paid in an 
individual case is the exact difference 


between the weekly expenses and in- 
come of the disabled trainee and may 
not exceed $15 per week. 

Financial assistance has been granted 
by the Bureau in obtaining 462 artifi- 
cial appliances, arms, legs and braces 
for disabled persons. The Workmen’s 
Compensation Act of Pennsylvania 
does not provide necessary artificial 
appliances as a part of the compensa- 
tion award, as does such legislation in a 
number of other states. 

Excellent co-operation has been 
given the Bureau in Pennsylvania by 
employers. Many employers, includ- 
ing large corporations, are voluntarily 
providing necessary artificial appliances 
for their employes, sustaining amputa- 
tions in employment, although not re- 
quired by any legislation to take such 
action. 

Among the 4425 disabled registrants 
in the Bureau’s records November 1, 
1925, were 870 who could not read or 
write the English language. The ma- 
jority of the registrants were native 
Pennsylvanians, 2456. There were 
427 born in the United States outside 
Pennsylvania and 1542 born in foreign 
countries. The age groupings were 547 
under 21 years; 1188 between 21 and 30; 
1097 between 31 and 40; 851 between 
41 and 50 and 742 over 51 years of age. 

The disabilities of the registrants 
may be classified as follows: 
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The following table analyzes the 
school and occupational histories of 
4425 persons registered with the Bu- 
reau between January 1, 1920, and 
November 1, 1925. Examination of 
that table discloses that the majority of 
disabled persons who never attended 
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school or had the benefit of only a fey 
years in school, were among the higher 
age groups or were foreign bor, 
The table also indicates the increase jp 
numbers of skilled: or partly skilled 
workers as the years of schooling in. 
crease. 


CHARACTER OF 
Ace Group Nativity Task Wuaew 

NUMBER INJURED 

Years tn ScHoou In 
TRANTS Under Over | In | Foreign |Common 
ay | U.S. | Coun- | Labor 
tries 

395 | Never attended 2 48 128 | 121 101 65 330 314 81 
2 15 30 30 24 34 67 87 l4 
158 | @ years........ 7 24 49 87 41 73 85 112 46 
280 | 3 years. 12 65 87 62 54 143 187 182 98 
806 | 4 years 12 78 87 75 54 169 137 171 185 
408 | 5 years........ 34 96 105 87 86 272 136 201 207 
573 | 6 years........ 65 135 151 | 126 96 380 193 263 $10 
544 | 7 years. 98 167 134 78 67 439 105 194 350 
820 | 8 years........ 164 295 148 | 103 110 692 128 266 554 
a kr 63 80 57 $1 $1 227 35 80 182 
268 | 10 years....... 51 71 60 50 36 240 28 50 218 
310 | Over 10 years 87 119 60 50 44 277 33 53 257 
4,425 Totals. . 567 | 1,188 | 1,096 | 850 744 |3,011 1,414 1,973 2,452 
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Facumat, ALEXANDER P. The Permanent 
Court of International Justice — Its Con- 
stitution, Procedure and Work. Pp. vi, 
$42. Price, $5.00. New York: Ameri- 
can Branch, Oxford University Press, 
1925. 


The aim of the author of this book was 
“to write a practical textbook on the Court 
and its work,” and it has been amply 
realized. The book is a faithful exposition 
of the history, structure and work of the 
Court as they are covered by the official 
documents, and as such it should prove 
extremely useful to students to whom the 
documents themselves are not available or 
whose time for investigation is limited. 
But it is not more. It does not put the 
Court in any setting; it does not assist in 
solving any of the Court’s major problems; 
and it does not clarify many of the questions 
which are under discussion in America. 
One chapter only is a departure from the 
four corners of the documents — Chapter 
VI on “The Court and the League” — and 
it contains a valuable discussion of the 
sanctions applicable to the Court’s de- 
cisions. If the whole volume had been 
prepared with the same freedom, and if the 
author had taken more account of the 
growing literature on the Court, the work 
would have been more generally useful. 
As it is, it is hardly more than a valuable 
guide through the documents. 

Man ey O. Hupson. 


Mason, Atpueus T., Pu.D. Organized 
Labor and the Law. Pp. 265. Durham, 
N. C.: Duke University Press, 1925. 


No one can take up this book without 
being stimulated to a new and broader view 
of the work of our judges. Dr. Mason 
shows in an interesting way that we are 
now calling on the courts to act as arbiters 
between two highly organized groups in 
society. Cana man ’s business be destroyed 
by a boycott? Can the non-union man be 
excluded from industry? Is there any 
legal protection by injunction against such 
ats? Can a union escape civil respon- 
sibility for the destruction of business 
tights which it plans and executes? All 


these and similar problems are thrust upon 
our courts for solution. The legal and 
social education and the individual philos- 
ophy of the judge must needs influence 
his decision of these points, as must also 
the changing trends and currents of public 
opinion. 

Dr. Mason selects the principal legal 
questions which arise in connection with 
organized labor. He sets forth the statute 
and the common law upon these questions. 
He concludes with the more recent court 
interpretation of the statutues. 

Beginning with English law, he traces the 
growth of the principal doctrines down to 
the immediate present in our Federal Court 
decisions. 

Among the subjects which are handled 
in greatest fullness are the doctrine of 
conspiracy, the injunction, picketing, 
striking and boycotting, the Sherman and 
Clayton Acts and their interpretation, and 
the suability of labor unions. 

The author’s treatment is fair and im- 
partial. He points out both the early 
conservatism of the courts and the later 
exaggerated criticisms to which they have 
been subjected. Dr. Mason’s analysis of 
the Sherman and Clayton Acts, as applied 
to labor organization, is a masterly one, 
and gives us the most accurate and im- 
partial treatment which the subject has 
yet received. 

The volume will be of particular value 
to students of the law, to university classes 
in labor legislation and to the legislator. 
It will be found invaluable by newspaper 
and magazine editors and writers, since it 
clears up many of the points which are 
now so incompletely and inaccurately 
handled in popular discussion. 

A 


Horrcut, Ernest W. Elements of Business 
Law (Second Revised Edition). Revised 
by George G. Bogert, Dean of the Cornell 
University College of Law. Pp.352. Price, 
$1.48. Boston: Ginn and Company, 1925. 


This treatise covers topics usually studied 
in courses on business law, such as contracts, 
sales, bailments, agency, business associa- 
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tions, and property. The text is clear and 
accurate. It is illustrated by well stated 
hypothetical cases. It contains a well 
chosen group of forms. It includes a glos- 
sary in which terms not explained in the 
text are defined and a workable index. Mr. 
Bogert in the second revised edition has toa 
considerable extent rewritten the original 
text and brought it down to date by the in- 
clusion of late decisions and references to 
statutes pertaining to business relations. 
The subject-matter is admirably presented 
from the point of view of giving students 
some working knowledge of the more funda- 
mental rules applicable to business transac- 
tion. Unfortunately, however, it will not 
be particularly serviceable in giving stu- 
dents an appreciation of the part which law 
and legal institutions play in economic or- 
ganization, which, it would seem, ought to 
be the function of the study of law in 
secondary schools. 

W. H. Spencer. 


Anperson, American City Gov- 
ernment. Pp. ix, 675. New York: Henry 
Holt and Company, 1925. 


Most books on the subject of city gov- 
ernment assume much by way of previous 
knowledge of government and politics. 
One merit of the present work is the fact 
that the historical and sociological back- 
ground is sufficiently complete to enable the 
beginning student, without much previous 
training in political science, to study it with 
profit (examples, Chapters 7 and 8). And 
still this is done without giving the reader 
the impression that this material is being 
forced upon him. In other words, the 
selection of material, and the manner of 
presentation are both admirable. 

Condensing the description of the forms 
of city government into one chapter, even 
though a detailed description be later given 
of the organization and work of the city 
council, will doubtless seem to many a 
rather scanty treatment. While the re- 
viewer is entirely in accord with Professor 
Anderson’s contention in the preface that 
the working processes of government should 
be put before structure, he still believes that 
we are to-day facing a danger of going too 
‘ar to the extreme of minimizing the study 
of the form or structure, as in the past we 
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have over-emphasized this phase of our 
subject. 

If it be granted, though, that the study of 
the function of government should take 
precedence over the study of structure, one 
will perhaps have some difficulty—making 
due allowance for the space limits of a single 


volume—in understanding why no consid. | 


eration should have been given to the ad. 
ministration of any of those functions, for 
which in the words of the author, “city 
governments are created,” namely, police, 
fire, education, health, etc. 

To be sure, one chapter each is devoted to 
municipal functions in general; one to muni- 
cipal administration, and two chapters to 
the civil service. Three excellent chapters 
deal with the usual three phases of munici- 
pal finance—revenues, expenditures and 
indebtedness. An unusually good index 
covering twenty-four pages adds much to 
the usefulness of the volume, both as a text 
and as a reference work. 

W. Brooxe Graves. 


Micnecsacker, G. F., anp THomas 
M., Workmen’s Compensation Insurance, 


Pp. 503. New York: McGraw-Hill 


Book Company. 1925. 


Despite its title, almost half of this book, 
by the secretary-treasurer and assistant 
secretary of the National Bureau of Casu- 
alty and Surety Underwriters, is devoted 
not to workmen’s compensation insurance 
but to accidents in modern industry and to 
workmen’s compensation legislation. The 
book is primarily descriptive rather than 
critical and constructive. This prevents it 
from being as informative as it might be 
and in some instances causes it to be posi- 
tively misleading. No one, for example, 
from reading the chapter upon the public 
regulation of insurers would suspect how 
comprehensive and minute must be the 
supervision by the state in order to be 
adequate. In general the book creates the 
impression that both compensation laws 
and underwriting methods are in a more 
satisfactory state than is the case. 

Of the many questions which might be 
raised concerning the adequacy of existing 
arrangements for preventing or compensat- 
ing industrial accidents, there are two 
which the reviewer especially regrets to see 
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escape attention. One is whether acci- 
dents impose sufficient expense upon em- 
ployers to make safety work pay. The 
inadequacy of the safety work in most 
enterprises suggests that the incentives to 
prevent accidents need to be substantially 
strengthened. The other problem is the 
possibility of making long continued bene- 
fits, such as are frequent in death and 
permanent disability cases, payable in 
terms of purchasing power rather than in a 
definite number of dollars. Few persons 
suffer greater hardship from changes in the 
price level than those who, because of 
death or permanent disability, are largely 
dependent upon income from insurance. 
The problem of basing benefits in these 
cases upon the value of money is obviously 
complicated by the fact that bonds and 
mortgages into which it is customary to 
invest reserves are payable in a fixed num- 
ber of dollars. 

In its comparison of monopolistic state 
funds and private underwriters the book 
manifests distinct bias. Economy is the 
only advantage of monopolistic state funds 
which is mentioned and no figures on its 
importance are given. The greater secur- 
ity of monopolistic state funds is not re- 
ferred to and no allusion is made to any of 
the serious failures of private insurers. 
The underpayment of claims in doubtful 
cases, which investigations in New York 
and Illinois show to be surprisingly fre- 
quent, reminds us that the services of 
underwriters must be appraised from the 
standpoint of the injured men as well as 
from that of employers. When this is done, 
the arguments against monopolistic state 
funds based upon faith in competition as a 
stimulant to efficiency lose much of their 
force. Competition for business is not 
highly effective in stimulating insurers to go 
out of their way to provide the best medical 
attention for injured men, to pay claims 
promptly, or to avoid underpayment, for 
the simple reason that the workmen have 
no Voice in selecting the underwriters. But 
the record of state funds in some of these 
respects is little if any better than that of 
private insurers. This fact, together with 
the wastefulness of competition, suggests 
that the ideal underwriting arrangement 
would be a monopolistic state fund ad- 


227 


ministered not by bureaucratic public 
officials but by trustees or directors rep- 
resentative of both employers and workers 
with possibly some representation of the 
state. 

In conclusion, it should be noted that 
parts of the book, especially the chapter on 
acquisition expense and the discussion of 
the “not taken business” problem, should 
be of interest to students of general eco- 
nomic theory as well as to specialists in 
labor problems. 

Sumner H. 


Rayrmonp, G. The Public And 
Its Utilities. Pp. xii, 346. Price, $3.50 
net. New York: John Wiley and Sons, 
Incorporated. 1925. 


This is an interesting attempt to present 
a general introduction to the economics of 
public utilities. The author includes for 
this purpose only the so-called municipal 
utilities, electric light and power, gas, water, 
telephone, and electric street-railway utili- 
ties. The subject matter is comprised 
under four headings: 

“1. What are the principles which should 
govern in establishing rates for service? 

“2. What are the bases for, and the 
nature of, proper public control and regula- 
tion of privately owned public utilities? 

“3. What constitutes a fair rate of re- 
turn? 

**4. How is the basis of this return, that 
is, the fair value of the property used in the 
service of the public, to be determined?” 

In an introductory chapter the author 
first makes clear the distinction between 
ordinary private enterprises and those 
having a public utility character, the dis- 
tinction being drawn upon legal premises. 
In two short descriptive chapters the author 
next presents a picture of the creation of 
a public utility business, of the character 
of operations carried on by the more com- 
mon types of local public utilities, and of the 
nature of the more common revenue and 
expense items. It is of interest in this 
connection to note that he uses the illus- 
tration of a publicly owned plant in order 
to bring home the necessity of certain forms 
of capital outlay that have been the subject 
of dispute in connection with private 
enterprises. 
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The general subject of depreciation is 
next covered in a series of chapters, the 
treatment emphasizing the economic, en- 
gineering and accounting aspects. One 
may question the wisdom of discussing the 
related technical subjects that suggest 
themselves, such as the explanation of the 
fundamental concepts of accounting. Then 
follows a brief discussion of sinking and 
emergency funds, and of taxation of utilities 
both publicly and privately owned. The 
remaining two-thirds of the work the 
author devotes to the heart of his subject: 
(1) the discussion of rate-systems, illus- 
trated particularly in the fields of electric- 
ity, water, and gas supply; (2) valuation 
of public utilities; (3) the fair return upon 
the valuation. 

Between the discussion of rate-systems 
and the general subject of valuation the 
author has inserted certain material that 
ought to have been presented earlier, let 
us say where the author treats of the crea- 
tion of public service enterprises. The 
material referred to is a discussion of 
the financing and organization of public 
utility companies, of franchises, control 
of capitalization, control of service. Then 
once more the author comes back to control 
of rates by public authority with special 
emphasis upon sliding scales. The final 
chapter on engineering methods of apprais- 
ing property could well have been coirdi- 
nated with the earlier discussion of valua- 
tion. In an appendix the book is equipped 
with the usual complement of amortization 
tables and illustrations of operating statis- 
tics. 

Upon the mooted question of valuation 
the author appears to incline to the prudent 
investment theory, although he presents 
and explains what is the current practice 
under the rule of Smyth v. Ames. He 
makes the very interesting suggestion that 
interest be included along with other costs 
of operation in a total cost-base upon which 
privately owned public utilities should 
then be allowed a specified rate of profit 
(the author uses the rate of ten per cent). 
He calls this estimating the “worth of the 
service.” The suggestion, very evidently, 

flows from’ a sense of despair that order 
will ever come out of the chaos of the con- 
flicting rules of law relating to valuation. 
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The book appears to be written primarily 
for students in the engineering sciences, 
This may explain why such important legal 
problems as those arising out of franchises 
and the control of capitalization are given 
such cursory treatment. A useful feature 
of the work is the visual representation of 
the technical processes involved in fur. 
nishing service to consumers. The author 
is at his best, however, in the discussiog 
of rate-systems. 

Looking at the book from the point of 
view of the teacher, we must say that, al. 
though much useful information is pre 
sented in this work, the subject-matter as 
a whole is not presented in a way to afford 
the student an organic theory of regulation. 
It may be that the time for such a treat. 
ment has not come, or that the ordinary 
college text does not provide sufficient 
scope—along with the other things it must 
do—for such an undertaking. Yet the 
need for such a treatment is most urgent. 

Martin G. 


PoFFENBERGER, ALBERT T. Psychology in 
Advertising. Pp. xix+632. Chicago: 
A. W. Shaw Company, Chicago, 1925. 


In this volume Professor Poffenberger has 
brought together the most essential of the 
advances in general and special psychology 
that have found application in the discus- 
sion of advertising or that he can find a 
place for in explaining his own problems. 

The chapter headings cover the famil- 
iar psychological terms and phrases, but 
the content contains much that has been 
especially developed in connection with the 
investigations of applied psychology. The 
laws of a more technical type are illustrated 
by a wealth of actual advertisements anda 
discussion of their relative merits for the 
different ends that they might be made to 
serve. 

The discussions are sufficiently detailed 
to make the book a work of reference that 
furnishes the answer to most of the practical 
problems that might come up in the daily 
work of the advertiser. At the same time 
there is sufficient relation to general princi- 
ples to make it valuable as a textbook or 
introductory work for the general reader. 

W. B. 
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Caappock, Rosert Emmet. Principles 
and Methods of Statistics. Pp. xvi+471. 
Houghton Mifflin Company, 1925. 


Unusual interest attaches to this work 
since its writer, the President of the Ameri- 
can Statistical Association, has had rare 
opportunities not only in the teaching of 
statistics but in its application to almost 
every sphere of human endeavor. As pro- 
fessor of statistics in Columbia University 
he has had ample opportunity to test the 
statistical procedure set forth in this vol- 
ume. 

The book is planned to meet the require- 
ments of a one-year course in statistics in 
college or university, supplemented by am- 
ple practice work in the laboratory. 
Throughout the writer stresses that statis- 
tices is only to be learned by doing. After 
certain preliminary considerations which em- 
phasize the increasing appeal being made to 
quantitative data, the wide-spread misuse 
of statistical facts, and the great service 
which statistics may render to science, Dr. 
Chaddock takes up the main section of his 
book which is devoted to the classification 
and description of mass data. The fre- 
quency distribution is discussed in detail as 
are the simple methods by which quantita- 
tive data may be summarized—the arith- 
metic average, the median, the geometric 
mean, and the mode. The measurement of 
variation and index numbers are fully 
treated, followed by detailed discussion of 
measures of unreliability. The methods of 
computing correlation are discussed and 
sample problems worked through so com- 
pletely that it would be difficult to miss the 
path. For the student who has computed 
his coefficient and knows not what todo with 
itDr. Chaddock gives a few simple rules and 
cautions. And these cautions, incidentally, 
might with advantage be prayerfully con- 
sidered by many of those who in the making 
of quantitative analyses do not consider 
themselves elementary students of statis- 
ties. The latter portion of the book treats 
the gathering and presentation of statistical 
data. The section dealing with ordinary 
errors in graphic presentation is especially 
full and satisfying. Five appendices in- 
clude an excellent short bibliography, a 
summary of symbols, equations and formu- 
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lae used in the text and certain tables fre- 
quently used in statistical calculations. 

Dr. Chaddock’s approach is logical and 
empirical and he has not assumed a knowl- 
edge of mathematics beyond elementary 
algebra. Great care is therefore taken to 
avoid terminology and symbols which 
might be confusing to those who have not 
had training in higher mathematics. 
Throughout, the book is abundantly illus- 
trated with charts and diagrams and tables 
of data drawn from a wide variety of 
sources. Dr. Chaddock has a decided flair 
for combining abstract statistical principles 
with interesting concrete illustrative ma- 
terial. For example, the fact that quanti- 
tative data of an historic series give an en- 
tirely different effect when plotted on the 
natural scale and when plotted on ratio 
or semi-logarithmic scale is interesting to 
the student—moderately interesting. But 
the two charts are scanned eagerly when the 
figures plotted show the relative gains in the 
production of passenger automobiles and 
trucks in the United States during the past 
fifteen years. 

The book will doubtless be turned to with 
gratitude by many who have been seeking 
a satisfactory guide to escort students 
through the wonders and hazards of 
quantitative analysis. 

Carter. 


Water Works Practice. A Manual issued 
by the American Water Works Associa- 


tion. Pp. 790. Price, $5.00. Balti- 
more: The Williams and Wilkinson 
Company, 1925. 


At the Montreal convention of the Amer- 
ican Water Works Association, held in the 
spring of 1920, a council was appointed to 
study the problem of the standardization 
of water works practice. The “Manual” 
of Water Works Practice is the result of four 
years’ investigation by members of this 
council and others. Its twenty-six chap- 
ters have been written by about fifty men 
with the collaboration of more than 300 
technical experts. The council has abridged 
and unified the whole. 

The task has been thoroughly done, and 
the “Manual” presents in comprehensive 
form a survey of the entire field of water 
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supply. There are chapters on the collec- 
tion of water, the quality of the supply 
and its treatment, the distribution of water, 
and the financing and management» of 
water works. Fire protection is also dis- 
cussed at some length. 

The editors state that their volume will 
be of interest mainly to “the members of 
water boards and commissions . . . ; the 
salaried officials who manage and supervise 
the works; and the specialists...” 
Their claim is too modest. The text is for 
the most part clearly and interestingly 
written, and the technical nature of many 
chapters should not destroy the value of 
the work for the intelligent layman who 
wishes to obtain a better understanding of 
the water supply problem and its solution. 

Austin F. Macpona.p. 


Soroxtn, A. The Sociology of 
Revolution. With an introduction by 
Edward Cary Hayes. (Lippincott Soc- 
ological Series.) Pp. xii+428. Price, 
$3.00. London and Philadelphia: J. B. 
Lippincott Company, 1925. 


This is another and a more determined 
attempt to write history in terms of a 
natural science; that is to say, in terms of 
sociology. “It represents,” in the words 
of the author, “not an ideographic descrip- 
tion of the Russian Revolution but an 
essay in sociological analysis,” an effort to 
describe what is general and typical in the 
phenomena of revolution in general. 

The method consists in stating general 
theses and then marshaling facts to support 
them. For example, we learn that revolu- 
tions are characterized by sudden and 
widespread changes in human behavior. 
These changes are described as follows: 


1. The change of the unconditioned and the 

bes conditioned reactions in ordinary times 

are of an individual character. .. . 

During revolutionary periods the extent 

and spread of change affects at once a 

considerable proportion of the total 
population. 

2. Suddenness of change is a second manifesta- 

tion. The disappearance of old habits 


and the development of the new ones, 
a@ process which previously occupied 
several decades, now occurs during a few 
weeks or months. 
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Then follows a list of some particularly 
striking illustrations based on the author's 
five years of personal experiences. Pro. 
fessor Sorokin, a leader of the Mensheviki 
or moderate party under Kerensky, and 
later under the Bolsheviki, was one of the 
proscribed and condemned intelligentzia, 

It has been said that sociology is merely 
a way of using hard words to say what 
everyone already knows. William James 
said much the same thing of the laboratory 
psychology so popular a few years ago. It 
was, he said, a mere elaboration of the 
obvious. The character of most of Soro 
kin’s generalizations, even when enlivened 
and illuminated by the more concrete and 
specific illustrations which the subject 
matter so easily affords, come near to 
justifying this criticism. 

The purpose is to state, no doubt, the 
phenomena in such abstract and formal 
terms that the events of one revolution can 
be compared with those of another, so that 
the conclusions which the author is able 
to draw at the end of the volume will have 
a general character. Thus it would b 
possible to say not merely that the Russian 
Revolution has turned out disastrously, 
but that all revolutions do and, in the very 
nature of things, must turn out disastrously. 

If this were indeed possible it would show 
that sociology possessed the same superi- 
ority to history that algebra has to arith- 
metic, since algebra states in general terms 
what arithmetic can state only in specific 
terms. History gives us a fact, but 
sociology gives us a formula. 

To look at the matter in this way is to 
treat revolutions, the Russian Revolution 
and all others, as a purely natural phenom- 
enon, a convulsion of nature, something 
that in itself is beyond good and evil, since 
it is futile to moralize about the inevitable. 

“The purpose of this book,” says 
Sorokin, “is neither to blame, praise, 
apotheosize nor condemn revolution. It 
is only to study revolution in all its reality.” 

It is not revolution, then, that kindles the 
indignation which occasionally rumbles 
and flashes through the pages of this 
“prosaic” investigation; it is rather the 
folly and the imbecility of those misguided 
persons who have made an “idol” of 
revolution; who have thought that revolu- 
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tion was “a method for the improvement of 
the material and spiritual conditions of the 
masses.” ‘This is the point of view of the 
author, and it is necessary to mark this 
fundamental conception if one is to esti- 
mate the significance of this unusual book. 

What Professor Sorokin has actually 
attempted to do is to construct on the 
basis of his personal experiences as well as 
his wide reading in history, a natural 
history of revolutions; to create a new type 
or species in the field of politics which may 
be made the subject of further observation 
and study. It is, in short, another illus- 
tration of the tendency which one encoun- 
ters so frequently in recent years to push 
the naturalistic, as over against the moral- 
istic and philosophical methods of inquiry, 
into the realm of political and social life. 

What will interest the general reader in 
this volume, however, is not the method 
but the incidental comments upon the 
Russian Revolution which is the basis of 
this study. 

More interesting than any other portion 
of the volume are the chapters which review 
the statistics of the period before and since 
the revolution and show how miserably the 
revolution has failed to fulfil the promises 
made for it both by its promoters in Europe 
and its apologists in America. Those who 
are eager for facts to discredit communism 
as an economic and political ideal will find 
them here. And this no doubt explains 
why, in spite of the pedantry of its natural- 
istic style, it has met with such favorable 
comments in the popular reviews; it is 
certainly, regardless of its theme, not an 
easy nor an interesting book to read. 
Even as a work of science, the best, and 
perhaps the worst, that can be said of it, 
is that it is suggestive. It is a signpost 
indicating the direction in which social 
science is moving. 

Rosert E. Park. 
Brown, Lapy Ricumonp. Unknown Tribes, 
Incharted Seas. Pp. 268, with 52 illus- 
trations. New York: D. Appleton & 

Company. 1925. 


That peoples in an uncivilized stage of 
culture are the property of anyone who 
comes along to claim them, seems to be true 
in a literary as well as in a political sense. 
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Their lives, their habits, their tempera- 
ments and their motives are left to be 
interpreted to the meddlesome world by 
casual tourists who acquire no more than 
a six weeks’ dash at their language, who 
peep in at their “outlandish ceremonies” 
and stare at what can be seen of the in- 
timacies of home life. The book of Lady 
Richmond Brown is a typical one of this 
cut. She with a countryman cruised in 
a small yacht among the islands of the 
Panama coast and visited a number of 
island settlements of the San Blas Indians. 
Their object was primarily to seek diver- 
sion, but in achieving this end they elected 
to heal the ailments of the natives (neither 
were of the medical profession) by generous 
administration of sulphur ointment and red- 
flares! Yes, they actually terrorized a 
village of Chucunaque Indians in the 
interior of the isthmus “who had never 
before seen a white man or a white woman” 
as a part of their therapeutic process. 
Nevertheless the men all wear manufac- 
tured hats and the women dresses of print 
goods! Her ladyship has given the public 
a readable book but not one which will live 
and wax greater. 

For the serious reader there is some actual ~ 
information on the government and cus- 
toms of the San Blas who seem to be ruled 
by local overlords. Their social relation- 
ships she depicts as ideal, for the most part, 
but her opinion is worse than erroneous 
when she says (p. 155), “In many instances 
they were undoubtedly incestuous,” and 
attributes this condition to the influence 
of the medicine man, against whom, inci- 
dentally, she seems to have borne a grudge. 
She describes puberty ceremonies (p. 152), 
poison arrows (p. 152) and says that 
albinos form about ten per cent of their 
numbers (p. 156). Her sociological ob- 
servations are decidedly untrustworthy, as 
might be expected, since a summing-up 
of her recorded residence in the Indian 
villages themselves amounts to but a few 
days. The remarks on language (p. 268) 
are the same: “It is a question whether it 
consists of more than two hundred words.” 
(sic!) She thinks their range of sentiments 
was embraced within the scope of the term 
“good”’—‘‘instead of a flow of voluble 
remarks, such as we might make, they 
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would simply nod and say ‘nueddee’ 
(good).” 

The authoress shows a delightfully 
feminine simplicity and a fine human spirit, 
and causes her readers to rejoice with her 
for the good she accomplished in alleviating 
the physical ills of the Indians whom she 
graciously refers to as “a wonderful peo- 
ple.” Some exaggerated trivialities would 
seem inevitable, understanding her back- 
ground and the situation on the isthmus. 
Whether or not the authoress intended it, 
she at any rate succeeds in showing up her 
companion, “Midge,” as an ass (p. 185 
et passim)—notes him for a green and 
petulant woodsman though by all odds 
a red-blooded one. 

It is unfortunate that Lady Brown did 
not consult some of the more accurate 
sources of published information on the 
tribes of this and neighboring regions while 
preparing her book. She would then not 
have been taken in by some unscrupulous 
person who sold her the preserved heads 
(ill. opp. p. 262). These are clearly fakes, 
the very things the South American gov- 
ernments have declared contraband, to 
stop their manufacture at the hands of 
- ghouls. She might have been more scepti- 
cal, moreover, about the hieroglyphic values 
suggested for the patterns on the women’s 
embroidered dresses of which some 1600 
were collected, and she might have given 
the authorities of the British Museum 
a more deliberate chance to suggest for these 
designs an esthetic rather than a cabalistic 
origin. She might also have given her 
readers credit for somewhat keener percep- 
tion of the indiscrepancies between the text 
of her narrative and the titles of some of her 
photographs in which evidently the name 
San Blas should appear instead of Chucu- 
naque. Charity would prompt us to 
attribute this to error rather than to inten- 
tion. 

Frank G. Speck. 


Von Hanstern, Orrrip. The World of the 
Incas, A Socialistic Study of the Past 
(translated by Anna Barwell). Pp. 189. 


Price $2.50. New York: E. P. Dutton & 
Company. 


A realm that flourished in the 14th 
century in the Peruvian highlands at an 
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altitude equal to that of Mont Blanc! 4 
dynasty claiming descent from the sun of 
thirteen generations born of brother-sister 
marriages, that endured four centuries, then 
fell before the greed and treachery of the 
Spaniards under the Pizarros! Cities, for. 
tresses, temples, and treasure-houses and 
gardens of massive stone embellished with 
tons of gold! Communal labor under 
imperial overseers, distribution of property, 
food and wealth according to need and 
desert, population census, labor and mili- 
tary census, an imperial school of learning, 
road making, mining and irrigation sys. 
tems, postal communication, deliberate 
conquest, colonization and culture ab- 
sorbtion of racial elements, the pomp and 
glory of an illustrious and spectacular 
court—and the final dramatic collapse! 
The book is a vivid portrayal of an ex 
tinguished socialistic state, obedient chil- 
dren under despotic but kind emperors. 
Showing splendid historical perspective and 
free from unusual sentimentalism for the 
magnificence and innocence of Inca control, 
the work is decidedly one of merit, intended 
to instruct and to entertain the many in 
whose hands it is already to be found, since 
the author’s task is carried out with taste, 
judgment in selection of topics and em- 
phasis on important features. It is worthy 
of becoming a text book for students of 
ancient political science, more technical 
than Sir Clements Markham’s treatise on 
the Incas. A few lapses into sentimentality 
and some innocent ignorance of elementary 
South American ethnology, however, may 
be overlooked. 

Considering Inca times from the present 
viewpoint, with an observant eye abroad 
and into the future, the importance of this 
study to the social investigator lies in the 
extreme to which communism was carried 
by the Incas, resulting in the loss of every 
kind of personal liberty in act or move- 
ment. Each subject of the empire “was 
nothing but a wheel in the great, highly 
finished mechanism of the state machine” 
which, however, “revolved in care for all 
citizens of the Kingdom.” 

The book is a modern and able pro 
duction that will find a multitude of ad- 
mirers among those who, for variety, turn 
from fiction, or for relief turn from pure 
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sence, to the enjoyment of thoughtful 
reading in the history of ancient cultures. 
Franx G. Speck. 


Wercarr, Artuur. A History of the 
Pharaohs, Vol. I, The First Eleven Dy- 
nasties. Pp. 328. Price $6.00. New 
York: E. P. Dutton and Company. 


It would be well if political scientists, 
economists and sociologists were to study 
more carefully than they sometimes do the 
great civilizations of the Nile and the 
Euphrates. Owing to the amazing dis- 
coveries of the last hundred years we know 
the political, business and social life of the 
remarkable peoples who inhabited these 
river basins in many respects more minutely 
than we know the life of Greece and Rome. 
Mr. Weigall has undoubtedly made an 
important contribution to the history of 
Egypt, but whether his work will prove of 
much immediate interest to the readers of 
this journal may be doubted. His atten- 
tion is particularly engaged by questions of 
chronology and he has devised a new scheme, 
based on a thorough study of the Turin 
Papyrus and the Palermo Stone, by which 
he claims to be able to fix with great preci- 
sion the dates of the various dynasties and 
reigns back to Menes, the first king of the 
first dynasty (3407 B.C.), and even to re- 
cover for history some eighteen hundred 
years prior to Menes, which has hitherto 
been regarded as prehistoric—no slight 
achievement, if his views should be finally 
accepted by his professional colleagues. 
His history is, however, limited in scope, for 
itislargely confined toa somewhat annalistic 
account of the various Pharaohs, and in the 
case of these early ones, biographical ma- 
terial is very scanty. Mr. Weigall’s ac- 
count of the building of the Great Pyramid 
relieves Kheuf (Cheops) of much of the 
dium which has traditionally attached to 
that enterprise. The Pharaoh, it would 
appear, did not strain the resources of his 
kingdom or interfere with the productive- 
ness of his people in order torear this mighty 
monument. He used their labor only dur- 
ing the three months, each year, of the inun- 
dation, when they would otherwise have 
been idle. The work was a valuable means 


of training for the people in organization 
and efficiency. There are many pleasant 


genre pictures scattered through the book, 
drawn from the actual records of the people. 
Compare, for example, the account of the 
way in which an assistant treasurer in the 
reign of Nebhapetre Mentuhotpe (2171- 
2125) cared for the village of Gebeleyn dur- 
ing a famine (p. 300). But the contribu- 
tions which Mr. Weigall has to make to the 
biographies of Abraham and Sarah (pp. 
318-321), in addition to what is recorded in 
the Old Testament can hardly lay claim, in 
the opinion of the present reviewer, to any 
historical value. 
Kemper FULLERTON. 


Bowsen, Wirt. Industrial Society in 
England Towards the End of the Eighteenth 
Century. Pp. 342. Price, $3.50. 
New York: The Macmillan Company. 


Here is an effort to present a comprehen- 
sive survey of the early industrial revolu- 
tion in England and withal, in a somewhat 
new light, and not without some success. 
We have no quarrel with the emphasis 
which the author seeks to put upon the 
evolutionary character of this movement. 
He is in accord with the whole trend of 
modern thought. But why go out of his 
way to belittle the great inventors of the 
era, or their work; or the famous treatise of 
Adam Smith and its influence? The au- 
thor, in fact, while deprecating the dog- 
matic spirit in which the historian has 
hitherto treated this field, himself lapses 
into the vicious habit at times. The style, 
also, is frequently burdened with “‘six- 
footed words,” which, while giving the 
thought an air of breadth and profundity, 
rob it of clearness and force. Gibbon or 
Dr. Johnson could make little fishes talk 
like whales and get away with it; but to-day, 
readers will not spend much time mulling 
over words which they do not understand, 
or sentences that have no spearing points. 

The book, however, will not be without 
value for the reader who has the patience to 
follow through the labored periods. The 
author presents an old theme from a new 
point of view and this is always worth while, 
even though we may not accept his con- 
clusions. There is, also, to be found here 
much new material of importance: The 
forerunner of the modern chamber of com- 
merce is to be found in the General Chamber 
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of Manufacturers of Great Britain, organ- 
ized in 1785; the early “Box Clubs” or 
“Friendly societies” help us to understand 
the beginnings of the modern trades-union; 
Pitt’s Irish policy, also, is set forth with 
clearness and understanding. But the 
attempt to minimize the evil effects of the 
rapid introduction of machinery upon the 
workers is not so convincing; neither are we 
quite ready to find the origin of the “ Free- 
Trade movement” in the competition of 
“machine armed industries,” to the ex- 
clusion of the influence of Adam Smith and 
the theories of the Physiocrats. 

An important part of the work consists of 
twenty-three pages of bibliography of which 
a large proportion of the titles are of un- 
published works, or forgotten articles of the 
reviews, for the most part unknown to the 
ordinary student of politics. 


Bensamin S. Terry. 


Woops, Rosert A. The Preparation of 
Calvin Coolidge. Pp. 288. Price, $1.50. 
Boston: Houghton Mifflin Company, 
1924. 


“Calvin Coolidge went through a more 
consistent and complete preparation for the 
presidency than any previous incumbent.” 
This is the thesis. Even the friendly reader 
will hardly be convinced. The eulogy is too 
broad. The presidency is too narrowly 
conceived. The book gives no indication 
that “‘complete preparation” should, or 
does, leave a president other than provin- 
cial. It is distinguished, however, from 
the typical campaign biography by the 
unusual extent of the author’s information, 
his own character and sincerity, the vague- 
ness regarding the Republican party, and 
the small space given to controversy. The 
emphasis is on positive values in Mr. 
Coolidge’s experience and observation. He 
moves forward, “in his life career of public 
service,” somewhat mechanically and in- 
evitably, but always usefully, always one 
step at a time, singularly independent 
toward mere things, mere men, and 
mere words, and, mayhap, very “consist- 
ently prepared” for the presidency in these 
United States of 1925. 

H. L. Kiva. 


Fisuer, Mrs. H. A. L. Then and Now, 
Economic Problems after the War, , 
Hundred Years Ago, with an introductig, 
by the Rt. Hon. David Lloyd Georg, 
O.M. Pp. 113 and Bibliography. Ney 
York: Oxford University Press, Amer. 
can Branch. 


This is not poetry, as the title might sug. 
gest, but a very serious and substantial 
study of some grave economic and social 
problems that confront world statesme 
to-day. Mrs Fisher has made a study of 
the troubles and disappointments of the 
period that followed that other great world 
war that closed in 1815. The points o 
resemblance with the lessons involved ar 
strikingly and lucidly set forth. The work 
is important enough to attract the attention 
of Lloyd George who, in his usual energetic 
and comprehensive way, has written the 
introduction. 

There is the conventional bibliography at 
the close of the volume, not as pretentious 
as the preceding, but possibly more practi- 
cal from the point of view of the student. 

BenJamMIn S. Terry. 


Brooks, Sipney. With a Preface by 
George Barr Baker. America and Ger. 
many, 1918-1925. Pp. 191. Price, 
$1.50. New York: The Macmillan 
Company. 


This is an account of the re-establish 
ment of relations between America and 
Germany from the Armistice to the present. 
It begins with the dark days of the Revolu- 
tion in Germany and ends with a discus 
sion, and the probable future effects, of the 
Dawes Report. Though not entirely free 
from the assumption that Germany was to 
blame for much of the delay in economic 
reconstruction, America’s controversy with 
the Allies in attempting to remove the 
blockade after the war is clearly set forth, 
especially the part played by Mr. Hoover. 
In striking contrast with the efforts of 
France to block every attempt to disen- 
tangle the shattered relations, stands the 
work of the Friends, whose disinterested 
activities in relieving misery and turning 
hate into love, forms the most inspiring 
part of the narrative. The book is based 
in part upon documentary material hitherto 
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unpublished, and it should be especially 
welcomed because it is among the first of 
its kind in which the facts are presented in 
a way to lead to a better understanding 


between Germany and America. 
Kart F. Geiser. 


Jevpwine, J. W. Religion, Commerce, 
Liberty: A Record of a Time of Storm and 
Change; 1683-1793. Pp. 391. Price, 


$3.75. London and New York: Long- 


mans, Green and Company. 


The work of this well-known writer falls 
under four general heads: The European 
Society, Commerce, Revolt against Au- 
thority, and The Revolution. The sub- 
title suggests the nature and character of 
the volume, for the century under consider- 
ation is one of violent change and transi- 
tion, of movement, of action, of wide travel 
and adventure, of many wars. If one were 
te single out the dominant note running 
through the narrative, it clearly would be 
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the part that trade has played during the 


period under consideration. If it is written 
with a purpose other than purely historical, 
which is not to impute a fault or defect, 
that purpose is best expressed in the 
author’s own words: “‘We might at least 
learn from the 18th century that our busi- 
ness is world trade and with it world peace, 
and that no Empire and no supremacy in 
trade can ever be permanent without the 
support of Religion and Liberty.” 

It is a thorough study,—especially valu- 
able to students of trade and commerce,— 
supplied with useful tables, charts, maps 
and indexes, written in an interesting style 
characteristic of English scholarship. 

Kart F. Getser. 


Commonwealth Fund Program for the Pre- 
vention of Delinquency. Progress Re- 
port. New York: Joint Committee on 
Methods of Preventing Delinquency, 
1925. 
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18; rating plans, New York State, 211. 

Inter-mill contest, paper indust y, 133-5. 

International Association of Industria] Accident 
Boards and Commissions, committee on sta- 
tistics of, 41. 

InTER-RELATION OF COMPENSATION AND SAFETY 
Work tn New York Strate. Leon S. Senior, 
210-3. 

Iron and Steel Electrical Engineers Association, 
accident prevention work of, 10-4. 


Jounson, Erner M. Enforcement of Industrial 
Codes in Massachusetts, 63-70. 


Karapasz, VicrorS. The Guarding of Mechan- 
ical Power Transmission Equipment, 148-51. 

Kearns, Tuomas P. Safety Code Enforcement 
in Ohio, 59-62. 

Ketty, Grecory C. Point of Operation Guard- 
ing, 152-5. 

Kina, Water G. Eye Protection, 163-7. 


of Mass., powers of, 


Ledialation, enactment of accident compensation, 
6-7. 

Lighting facilities, advantages of proper, 177; 
average conditions of, 175; inadequate, results 
of, 177-85; removal of glare, 181-5; equip- 
ment, installing and maintaining proper, 185-7. 

Lunp, Marraew. The Foreman’s Responsi- 
bility for Accidents, 197-9. 


Magazine, plant, safety education through, 125, 
191-6. 

Management, recognition of accident prevention 
work by (automobile industry) 125, 126; 
responsibility of, for safety measures, 4, 188. 

Master Car Builder’s Association, standardiza- 
tion work of, 110. 

McGirvray, A. Safety Code Enforce- 
ment in California, 71-7. 

MecuanicaL Power Transmission 
MENT, THE Guarpine or. Victor S. Kara- 
basz, 148-51. 
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Medical department, enlisting, in textile indus- 
try, 140, 141. 

Merit rating, value of reaccident prevention, 36, 
39. 

Monine, Sarety In—Orner tHan Coat. John 
H. Boardman, 102-4. 

Mowery, H. Weaver. Safety on Walkways, 
Floors, Etc., 156-62. 


National Safety Council; Chemical Section, 130, 
131; Construction Section of, 116-7; con- 
tributions of, 12; community safety councils of, 
33-5; Construction Section, growth of, 116; 
safety measures of, in textile industry, 138, 
139 
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Neep or Sarery FROM THE Empiorer’s Point 
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Agnew, 51-4. 

NEED For SAFETY FROM THE WorKER’S Point OF 
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Kelly, 152-5. 

Orcanizine a Locat Sarety Julien 
H. Harvey, 33-5. 

OrGANIZING For Sarety NATIONALLY. W. H. 
Cameron, 27-32. 

Orta, G. A. Does Accident Prevention Pay? 
20-6. 


Patmer, Lew R. History of the Safety Move- 
ment, 9-19. 

Paper Inpustry, Sarety in Tue. William John 
Peacock, 132-5. 

Paper industry, safety work in, 132. 

Part or THE CasvuaLty InsuRANCE CoMPANY IN 
Accipent Prevention, Tue. David Van 
Schaack, 36-40. 

Peacock, Wiru1aM Jonn. Safety in the Paper 
Industry, 132-5. 

Pedestrian, safety for, 158-60. 

Pennsylvania Industrial Rehabilitation Act, 218. 

Port or Operation Guarptinc. Gregory C. 
Kelly, 152-5. 

PorIsonING, THE PREVENTION OF INDUSTRIAL. 
William F. Boos, 172-4. 

Poisons, chemical, 172-74. 

Prevention or InpustrRiAL Potsontnc, THE. 
William F. Boos, 172-4. 

Production, toll of concentrated, 30. 

Protection devices for eyes and heads of work- 
ers, 164-7. 

Pusiic Scnoois, Sarery Epvucation IN THE. 
Albert W. Whitney, 46-50. 


Sarety Across To THE Worx 
Caral B. Coxe, 191-6. 


Ramroap Empiores, Sarery ror. E, § 
Chapin, 110-5. 

Railroad safety movement, 13-7. 

Rallies, plant and departmental safety, 202, 
REwABILITATING THE WorKER WHEN 
PREVENTION Faus. S. S. Riddle, 217-24. 
Rehabilitation, factors in, 218; Federal aid to, 
221-6; methods of, 218-21; results of jp 

Penna., 222-4; vocational, 217-8. 

RELATION OF WoRKMEN’S COMPENSATION 1 
Accipent Prevention. John B. Andrews 
205-9. 

Renincer, Henry A. Safety in the Cement 
Industry, 105-9. 

Rippie, Rehabilitating the Worker Whe 
Accident Prevention Fails, 217-24. 
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Thalner, 121-6. 
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Sarery tv THE Cement Inpustry. Henry A 
Reninger, 105-9. 

SAFETY IN THE CuemicaL INpustrY. L. A. De 
Blois, 127-31. 

Sarery Coat Mintna. D. Harrington, 9%- 
101. 

Sarety Cope ENnrorceMENT IN CALIFORNIA 
John A. McGilvray, 71-7. 

Sarety Cope EnrorceMENtT IN Onto. Thomas 
P. Kearns, 59-62. 

Sarety Copres, How, DeveLorep aAnp 
FORCED IN PENNSYLVANIA. Cyril Ainsworth, 
55-8. 

Safety codes: enforcement of in Ohio, 59, in 
Penna., 57; revision of, Calif., 76; Wisconsin, 
development of, 81-3; enforcement of, 83. 

Sarery Councit, Orcanizine A Locau. Julien 
H. Harvey, 33-5. 

Sarety Epucation IN THE Pustiic 
Albert W..Whitney, 46-50. 

Sarery THAN Coat. John 
H. Boardman, 102-4. 

Sarety Movement, History or. Lew BR. 
Palmer, 9-19. 

Safety movement: background of, 27; first com- 
prehensive, 9; impetus given by iron and steel 
industry, 7; marine, automobile, air, mining, 
17, 18; railroad, 13-7; obstacles to, 28-9. 

Sarety, NEED or, FRoM THE Emp orer’s Port 
or View. Magnus W. Alexander, 6-8. 

Sarery, THE NEED FoR, FROM THE WoRKER'’S 
Port or View. William Green, 4-8. 
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Savery Procress iv THE Woopworkine In- 
pustry. John A. Dickinson, 143-7. 

, Purrive, Across TO THE WoRKER. 
Caral B. Coxe, 191-6. 

Surety FoR Ramroap Emprores. E. S. 
Chapin, 110-5. 

Sarery, InTeRest ry. John A. 
Oartel, 200-4. 

Sarery IN THE Street Inpustry. Charles L. 
Close, 86-92. 

SareTy IN THE TexTILe Inpustry. G. H. Van 
Emburgh, Jr., 136-42. 

Surety oN Waxtkways, Fioors, Erc. H. 
Weaver Mowery, 156-62. 

Sarery, THE Wisconsin Ipea my. F. M. Wilcox 
and A. J. Altmeyer, 78-85. 

Safety: coal mines, factors against, 94-8; edu- 
cation, in schools, need and place for, 46-8; 
engineer, responsibility of, 215; first move- 
ment, railroads, 112-3; legislation, Wisconsin, 
78-81; men, outstanding (iron and steel indus- 
try) 12; measures; woodworking industry, 143- 
7; general, 113; specific in railroad, 114; organi- 
zation, 200-4; progress in chemical industry, 
130; suggestions in coal mines, 98-101; teach- 
ing, in schools, results of, 49; thinking, 211; 
work: Cement Association, 108; methods of, 5; 
mining, 103; paper industry, fine, 133-5. 

Sentor, Leon S. Inter-Relation of Compensa- 
tion and Safety Work in New York State, 210- 
18. 

Silocisis, overcoming, 102-3. 

Sercer, Joun S. Industrial Lighting as a Safety 
Measure, 175-87. 

Standardization, results of railroad, 110. 

Statistics, value of, 111, 118. 

Inpustry, Sarery IN THE. Charles L. 
Close, 86-92. 


Srewart, Ernetsert. Industrial Accidents in 


the United States, 1-3. 
Sustamsmnc InTerest oy Sarety. John A. 
Oartel, 200-4. 


Textile industry, antiquity of, 136. 

TextiLe Inpustry, Sarery G. H. Van 
Emburgh, Jr., 136-42. 

Tuatner, R. F. Safety in the Automobile In- 
dustry, 121-6. 

Tripping hazards, 159. 


United Mine Workers, safety work of, 4. 

United Steel Corporation, accident prevention 
work of, 27; reduction of accidents through 
safety work, 212; safety movement in, 86-8. 


Van Empuron, G. H., Jr. Safety in the Textile 
Industry, 135-42. 

Van Scnaack, Davip. The Part of the Casu- 
alty Insurance Company in Accident Preven- 
tion, 36-40. 


Watxkways, Fioors, Erc., Sarery on. H. 
Weaver Mowery, 156-62. 

Walkway surface, proper types of, 160-1. 

Wess, Harotp F. Getting the Injured Man 
Back to Work, 214-6. 

Westinghouse, George, safety work of, 16. 

Warrney, Atsert W. Safety Education in the 
Public Schools, 46-50. 

Wuacox, F. M. and A. J. Aurmeyer. The Wis- 
consin Idea in Safety, 78-85. 

Wisconsin tn Saretry, Tue. F. M. Wil- 
cox and A. J. Altmeyer, 78-85. 

Woopworkinec Inpustry, Sarety ProGcRess 
tHE. John A. Dickinson, 148-7. 

Woodworking industry: reducing log-handling 
hazards in, 143-4; mill hazards in, 144-5; 
shop hazards in, 145-7. 

Workers, disabled, reabsorption of, into industry, 
218; enlisting, in accident prevention, 22; sell- 
ing safety ideas to, 189. 

Workmen’s Compensation, first, 205; primary 
object of, 210; value of, 206-8. 
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